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Thr tipping body for The 
Fullers’ Earth Union Ltd., made 
of ‘Duralumin’ throughout to 
save weight, withstand corrosion 
and hard wear. 


Payload increase of 30 cwt. was made 
possible by using ‘Duralumin’ for the body 
and cab of this bulk flour transport—one 
of six made for Fo: Rank Ltd., carrying 
special equipment for delivering flour to a 
height up to roo ft. 


SAVE WEAR & 
WITH 


DURALUMIN 


SG james BOOTH & COMPANY LIMITED 


A Member of the Delta Group. 


ARGYLE STREET WORKS - BIRMINGHAM - 7 

















The job of this constant-torque machine in the B.B.A. materials are subjected in the continuous programme 
Research and Development Laboratories is to test the for the development of higher braking standards. 


wearing properties of Mintex Brake Liners. Its effect is 


similar to that of driving a car with the brakes full on. You Cow nly ou 


The pressure on the four test samples is varied inversely 
to the coefficient of friction to give a constant power 
absorption. The test is continued until 0.1” is worn away. 
This is one of the many exacting tests to which Mintex 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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IN IRAQ 


THE PIPE LINE 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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RADYNE 
4-Pillar fast acting press for 
electronic bonding of upholstery 


— 


Model W/4P (Type D, 20kW, 
Platen 60° x 36”). Other 
models available from 6 kW, 
platen 42°x 26”. 


Radyne 

general- 

purpose 
open-span Model W/2P 


p Output 6kW. 
electronic 


bonding press 


These ost Ra » welders — of patented t tion and pneumatically operated — are specially 
designed for fast and reliable welding including thin sheet and difficult padded assemblies. Model 
W 2P has adjustable stroke-— | to 8° and can accommodate extra long electrodes — more than 
It 


42°. Model W 4P is available in a range of types and sizes and is exceptionally compact 


fast operating ypen close cycle, 2 seconds and can be fitted with special loading frames 


Please send for full details 


meee | 
RADYNE. press welders 
jr 


‘candio heaters Itd 


WOKINGHAM BERKSHIRE ENGLAND . TELEPHONE WOKINGHAM 1030 (é LINES) 
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RENOLD CHAINS LIMITED MANCHESTER 











The logical advance in Maan! 
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sive cap-nut. The 
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and spanners were 
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THE SALTER WAY 


The tube is recessed 
and then simply 
rooved with the 
CIRCLIP SALTER Grooving Tool. 
FITTED IN A Circlip is snapped 
into position and 
GROOVE secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 


VIII 7777, Yl: Circlip can be removed 
YZ : M1, LiLihh quickly and easily. 























save material-reduce assembly time -AMUIMA IR TES 





When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





SMITHFIELD SHOW Dec. 8-12 


STAND No. 239 
NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is 
complete without it. 
\TRUARC 


Circlips €> Fasteners Retainers || Fixes 
Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 


M-w 448 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


jJ. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 
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ABRASIVE BELT 
MACHINES 


PRODUCT OF THE Merrcsfler GROUP OF COMPANIES 


HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 53333 (PBX) 
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The illustration, with some latitude, 


serves as a reminder of RT B tinplate, 


black sheets and specially coated sheets 
together with a corrugated ‘Speliafast’ 
galvanized sheet and, behind them all, 
a large electrical lamination, made by 


R TB fro..: one of their special steels. 


Our history comprises a long sequence of developments 
which have proved of far-reaching importance to industry 
and to the general public. In steel making, in the 


production of tinplate, sheet steel and strip, in the 


manufacture of special steels and laminations for the 
electrical industry, and specially coated sheets, the 
name of R T B has always been associated with leadership. 


Che latest R T B development is the installation of the 
largest continuous-galvanizing unit in this country—for 
the production of ‘Speltafast’ galvanized strip and sheets. 


Rickind Thoma ¥ Baldwin Ltd. | 
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AIR SERVICE UNITS 


and PNEUMATIC EQUIPMENT 


The filter, reducing valve and 
lubricator combined in the Enots 
Air Service Unit ensure a supply 
of lubricated, clean air at pre- 
controlled pressure to all air devices. 


= SOLDERLESS 
UNIONS 


A pressure reducing valve fitted to almost 
IRR SOUR me 
any pneumatic device will save its cost in a very short time by reducing air 


consumption. At how many points in your works are you using full line 


pressures of up to 100 Ib. per sq. inch where 80, 60 or even lower pressures . 
/ BLOW HOSE 


would be adequate? Savings are more or less in direct proportion to pressure / NOZZLE 
VALVES 


reduction. 


AND FLEXIBLE EXHAUST COUPLINGS 


TUBES SILENCERS EJECTOR 


VALVES 


Copper, s 
BUNDY STEEL auick 


BENTON & STONE LTD., 
ASTON BROOK STREET, BIRMINGHAM 6, ENGLAND. Telephone: ASTon Cross 1905 


Automobile Engineer, 26 November 1958 








What do you know about 


MALLEABLE CASTINGS ? 


They are the most adaptable of all forms of casting: can be cast into 
intricate shapes with precision, yet are tough and ductile; capable of a wide 
range of tensile strengths, physical and mechanical properties, yet with 
remarkably easy machinability. 

No other material has just this range of properties—a change to malleable 
on your designs can usually be very profitable. In fact malleable and pearlitic 
malleable can often be used to replace steel castings. 


Call us in at the drawing-board stage to improve your products and lower 
your production costs. 


CASTINGS LIMITED 


Write for literature today Founded 1835 

CASTINGS LTD., SELBORNE STREET, WALSALL, STAFFS. Telephone: Walsall 3118/9 

and at LICHFIELD ROAD, BROWNHILLS, STAFFS. Telephone: Brownhills 2318 
C4 
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a 
Nf % 2 flow-line cleaning 





In this case the Dawson Automatic Cleaning and Degreas- 
ing Machine is installed at the end of a cylinder head 
machining line. The heads are rotated through high pressure 
jets of alkaline wash to ensure efficient cleaning and 
draining of all pockets. 


Dawson equipment is built around any conveyor system 
for mass-production cleaning or can be supplied as cabinet 
types for batch work or occasional use. There are Rotary 
Drum types too for handling large quantities of small parts 
automatically. 


If you have a cleaning problem, write to Drummond-Asquith 
(Sales) Ltd., a Dawson machine can probably provide an 
efficient answer. 








a ae 


\ 
ans OP) 


Sales & Service for... DRUMMON D-ASQUITH F . » the British Isles 


DRUMMOND-ASQUITH (SALES) LTD.. KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
’Phone : Midland 3431 (7 lines) "Grams : Maxishape, B'ham. Also at LONDON: Phone: Trafalgar 7224 (5 lines) and GLASGOW : "Phone: Central 0922 
HF 210 
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. - 2’ “ 
Paste : 7 y ’ ’ 
ae. line for High - Production! 
' This Asquith In-line Transfer Machine at Ford Motor Company Limited, 
Dagenham, is designed to machine five types of cylinder head, with automatic 


selection of appropriate units. There are 30 working stations and component 
transfer is direct, without platens. 


in 


WILLIAM ASQUITH LTD. é . 


HALIFAX: ENGLAND 


le. 


Sales & Service for... DRUMMON D-ASQU iTH . . « the British Isles. 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 lines) 'Grams: Maxishape, B'ham. Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
A257 
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’ is 


~“This is a job for Coopers” 


And it is in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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cool efficiency behind 


the hottest styling 


CMF give a.design and manufacturing 
service, which has been confidently and 
confidentially used by automobile engineers 
for more than fifty years 








COVENTRY MOTOR FITTINGS 


COVENTRY ENGLAND Tel. 3144-5-6 





Special 
Alloy 
Steel 
BILLETS 
and 

BARS 





7 5 G hr ;o {co . 4 \ oe J 
ie tel al wes «te uy WV) N 


ALLOY STEELMAKERS ° FORGEMASTERS . STEEL FOUNDERS ' HEAVY’ ENGINEERS 


FIRTH JOHN BROWN LIMITED , SHEFFIELD : ENGLAND 
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“We METI wilt fm COMPANY LIMITED « INTAL WORKS - sn 


4g. (ELEPHONE: 23072-3 TELEGRAMS; FLUTED, SHEFFIELO. 
: I Aterpes.s. ECCI Phone: MON. 3505 Sees eet Phone = 
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associated wit 


SM/GGC 3277/2 














PAHS, 

SEA, 

43:4. 

pao Us TR. 
Specialists in 

precision gear manufacture, 


Gear and spline 


grinders for the trade. 


The Gear Grinding Ce. L¢d. 


Makers of the “ORCUTT ”’ range of gear and spline grinding machines and gear measuring machines 


CRANMORE BOULEVARD SHIRLEY SOLIHULL + WARWICKSHIRE 


Tel: SHIRLEY 223 1-2-3 
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NON-BONDED 
RUBBER CRANKSHAFT DAMPERS 


TURBOCHARGERS 


Of advanced SCHWITZER design. With a 
background of proved reliability in the field. 
Largest number in service. Available in eleven 
standard models. 


THE YY 


HUAVAYW 


ENGINEERING CO. LTD., TURNBRIDGE, HUDDERSFIELD 


TELEGRAMS: HOLSET, HUDDERSFIELD 


TELEPHONE: HUDDERSFIELD 7480 
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A combined damper and pulley unit means lower 
costs on automobile applications. Increased 
reliability and freedom from bond failures. 
Designed to suit individual requirements. 


Our Engineers are at your disposal 
to discuss these units in relation 
to your particular problems. 


viscous 
CRANKSHAFT 
DAMPERS 








Drilling 6 holes at a time in a come 
pressor piston, increasing production 
and reducing costs. 








THE VERSATILITY 
OF PAR-A-MATICS 
covers almost any kind 


“ARO-BROOMWADE” of rotating 


tool 


PAR-A-MATICS 


Save Man-hours 


Par-A-Matics are compact, self-feed pneumatic tools designed 
for multiple drilling, burring, tapping, grinding, reaming, 
nut-running, positioning .. . almost any operation requiring 
rotating tools which can be accommodated in a }” or *” chuck. 
QUICKLY ADAPTED TO CHANGING NEEDS. 

Par-A-Matics are invaluable for long or short production runs. 
Gears are interchangeable for speedy conversion to any of ‘My, 
seven speeds from 500 to 17,000 R.P.M. You can easily mount 
Par-A-Matics at any angle for automatic or semi-automatic 
operation. You can link any number for simultaneous 
functioning. One man, using a remote contro! valve, can . ane 
operate a whole battery of Par-A-Matics. . driving 
Par-A-Matics really will SAVE YOU MONEY. Expert 
technical advisers are available for guidance on schematic 
layouts, based on a wide experience in the application of 
Par-A-Matics. Ask for Publication No. 443 T.E. 


*“BROOMWADE’’ , 
Tapping 


Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT Reaming 


BROOM & WADE LTD., P.O. BOX No. 7. HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630(10lines). Telegrams: ‘‘Broom’’, High Wycombe.(Telex.) 


Drilling 


Burring 


Grinding 
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R&M help to put Britain’s cars ahead 


I’ve been working on car-engine design for 25 years, and Ransome & 
Marles bearings have always been specified. I suppose you've con- 
tributed to the motor industry for much longer than that ? 


The motor industry was, in fact, one of the earliest users of RAM 
products. For just half a century, bearings have been produced 
at Newark for nearly every British make of car, as well as for 
commercial vehicles, motor-cycles, auto-cycles, trailers and so on. 


And for car accessories ? 


Certainly. Even brakes and lighting equipment are manufactured 
on machines which rely on our bearings. And now we are rapidly 
extending our contribution to the motor industry. It has been 
estimated that the turbo-driven car will be an economic possi- 
bility within two years: with our long experience in designing 
and manufacturing bearings for gas turbines, we expect to play 
a prominent part in turning this possibility into a reality. Our 


research people are fully conversant with all aspects of producin 
bearings for turbines, and are working continually in this field. 
Research is also going on into the uses of new materials such as 
plastics and sintered metals. Our aim is to match the automobile 
designer’s objectives with the most advanced standards of design 
and production in our bearings. 


What about the work Ransome & Marles are doing on bearings for 
the engines in today’s cars ? 


That’s still going on, naturally. With the advent of very high 
compression engines we have been tackling many new problems 
—and solving them, too. And the introduction of automatic trans- 
mission systems in this country has involved us, in production 
as well as in research. In fact, you can say that pgm have a hand 
in every technical development of Britain’s motor industry, and 
will continue to have in the future. 


t 
Ransome & Marles Bearing Co. Ltd., Newark-on-Trent, England ' 


Telephone: Newark 456; and Telex 37-306 
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smethwick Drop Forgings 


oo FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. 


SMETHWICK AND KIDDERMINSTER * 
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On Diamonds 
and Hearts... 


Motorists know that carburettors are 
important .. . they’re the heart of a car, and 
performance depends on them. The 

famous SOLEX diamond is always recognised 
as a sign of complete carburettor 
efficiency—and unique after-sales service. 
That is why, wherever cars are driven, 


the SOLEX diamond is renowned and respected. 


SOLEX CARBURETTORS 


Solex Limited - 223-231 Marylebone Road - London - N.W.1 
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Are YOU r long runs? 


2% CARBON 14% CHROME HIGH DUTY TOOL STEEL 


WAS CHOSEN BY 
MESSRS DEXION LIMITED 


for the dies and punches to produce their famous 
slotted angle. Millions of slots have been punched 


with the minimum amount of tool regrinds. 


Iilustration by courtesy of 


MESSRS. DEXION LIMITED, 





(KAYSER § ELLISON §& CO.LTD) 


Established 1825 
Stocks held at:- Carlisle Steel Works, SHEFFIELD 4. Tel.: Sheffield 22124. 
Our London Warehouse, 4 Pembridge Mews, Notting Hill Gate, LONDON W.11. Tel.: KEN 9062/3. 
Our Midland Area Warehouse, Station Road, Coleshill, Birmingham. Tel.: Coleshill 2041/2. 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 





case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON & od bree teal dp ae ay ean 


A @ Company TELEPHONE ROTHERHAM 2141 (10 lines) LEGRAMS: YORKSHIRE, PARKGATE, YORKS 
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it on the MOVE with 
WEBB CONVEYORS 


The world’s leading materials handling systems 








Reduce production time. 
Raise handling efficiency in your factory, workshop, store, 
packing depot or distribution centre. 


* Cut costs. 


+ + 


Major advances in engineered conveyor systems, by the 
Jervis B. Webb Company of Detroit, Michigan, are now 
available to industry and commerce in Great Britain. 


Internationally famous names— 

Ford Motor Company, Standard Motor Company, Vauxhall Motors 
Limited, General Motors Corporation, Briggs Motor Bodies Limited, 
the Chrysler Corporation— 

all have installed Webb Conveyor Systems. 


WHATEVER YOUR BUSINESS—KEEP ON THE MOVE 
Draw upon 40 years of American experience backed by the design, 
development and production facilities of the E-A Group—by contacting .. . 


WEBB CONVEYORS & AUTOMATION LTD 


AIRPORT WORKS - ROCHESTER: KENT 
Telephone : Chatham 44400 
A member of the Elliott-Automation Group 
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How Metalastik 


tackle and solve 


the problems 


Many transmission systems which, from their design 
and workmanship, could be expected to be reasonably 
quiet, do in fact turn out to be unexpectedly noisy. 


We have analysed and diagnosed a number of such 
cases, and find that as a rule resonant torsional vibra- 
tion is the culprit, a conclusion which agrees with the 
practical observation by some engineers that a 
normally noisy transmission becomes markedly 
quieter when driven through a fluid flywheel. 


In most cases, one or another form of the Metalastik 
torsional vibration damper makes a striking improve- 
ment. Two forms, shown at 1 and 2, are used when 
analysis has shown the trouble to be due to resonant 
torsional vibration or cyclic fluctuation of the fly- 
wheel. They can be fitted in either of the positions 
shown, either behind the gearbox or in front of the 
final drive. When the amplitudes are unusually large 
the Metalastik unit No. 3 is used. 


This is not an inertia-type damper but a flexible 
coupling, in which low torques—at which most of 
the flutter occurs—are transmitted with considerable 
flexibility by a bush in torsion, the buffers taking up 
the drive only at high torque. This coupling is fitted 
between engine and gearbox. 


Our engineers are always available to investigate 
problems and to bring to bear their unsurpassed 
experience. 













HILLMAN 


Application 
of auto-machine 


terminals 

















Spark Plug Connector as 
used on the “Hillman” 








WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


ai London Office: Dept.12, 60 Kingly Street, W.I. Telephone: REGent 2517-8 and 3681-2-3 
" TRADE MARK 4 Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP Incorporated, U.S.A. 
AP-88 
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Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit 


type 4 


‘Universal 
power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 
mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant Reading 
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EFerodo giwe the facts 


‘ET EN ? ’ F : oe , 
. ey Sintered Metal Clutch Facings have very different physical properties from the familiar 
et asbestos based facings, and in certain automotive applications give improved performance. 


Ri: High Thermal Conductivity gives 
5 * LONG LIFE ** MINIMUM DISTORTION 


Ay 
(Se se m 
; uy * COOLER RUNNING * MINIMUM HEAT CHECKING 


s 


Ferodo Sintered Metals withstand 
* HIGH TEMPERATURES * HIGH OPERATING PRESSURES 


Reduced ratio of static to dynamic friction coefficients leads to 
* SMOOTH ENGAGEMENT 


Ferodo Sintered Metal Qualities 


SM.1 General purpose material for dry and oil immersed applications 


SM.2 For oil immersed applications requiring smooth, gradual engagement suchas 
automotive automatic transmissions. 


SM.3 Specially suited to dry, heavy duty applications such as engine master 
clutches on trucks and on tractor steering clutches. 


Is intended as a mating surface for use against other Ferodo sintered metals 
to protect costly parts from heat damage and wear. 


For oil immersed applications involving long slip periods such as seals 
and tension controlled clutches. 


For oil immersed applications where smooth engagement must 
be coupled with relatively high rating. 


Sintered Metal Clutch Facings 


Write to us for further technical] information and brochure 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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- well & true 


GRAVITY DIE CASTINGS 


Examples of Aluminium Alloy Castings sup- 
plied on regular delivery ON TIME—Fluid 
Flywheel Rear Casing in L.M.23. 


PRESSURE DIE CASTING 


Our large capacity battery of Pressure die 
casting machines delivers large quantities 
for continuous supply including these 
Frames in Zinc-based Alloy BS.1004A. 





ALUMINIUM SAND CASTINGS 


The Aluminium Foundries also include 
mechanised and jobbing sections and many 
intricate castings, such as these Cylinder 
Heads in L.M.4 Aluminium Alloy, are 
produced in quantity. 


ARs Dames 


GREY IRON CASTINGS 


Our highly mechanised Iron foundries can supply 
castings up to 500 Ibs. weight from the five 
mechanised units or up to § tons from the floor 
casting foundry. 


Yorkshire Foundries Ltd. 


HANOVER HOUSE, HANOVER SQ. W 
Telephone: MAY fair 856! 
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This Rover gas turbine is used to drive a Hayward-Tyler pump (not 
shown) and since the turbine runs at 46,000 r.p.m. even a lively centri- 
fugal pump needs reduction gearing. 

In a high-efficiency, high-duty combined unit such as this, compactness 
is the essence of the design, and has been assisted by the appropriate 
use of Timken bearings, including one two-row special. The pump itself 
is not shown in the top illustration, but the top line drawing shows the 
driven end of the impeller shaft, carried in two Timken bearings, one of 
the steep-angle type with high thrust load capacity. The lower drawing 
shows the ‘special’, visible also in the wash drawing, giving excellent and 
compact support to the gear cluster on the first reduction shaft. 


TIMKEN 


tapered-roller bearings 
MADE IN ENGLAND BY 


BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (Head Office) & DAVENTRY, NORTHANTS 
Telephone: Northampton 4921-8 & 3452-3 Telex No 3!-620 





Telegrams: Britimken Northampton Telex 
SUBSIDIARY COMPANIES: FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON, 
TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 





A COMPLETE SERIES OF 
FULLER ROADRANGERS 


MODEL 


R-35 
R-46 
R-63 
R-630-D 
R-96 
R-960 
R-1150 


FEATURES 


For engines of 400 cu. in., 
7 forward speeds, | reverse, 
direct drive in top. 


For engines of 460 cu. ins., 


10 forward speeds, 2 reverse, 


direct drive in top. 


For engines of 630 cu. in., 


10 forward speeds, 2 reverse, 


direct drive in top. 


For engines of 630 cu. in., 


10 forward speeds, 2 reverse, 


overdrive in top. 


For engines of 960 cu. in., 


10 forward speeds, 2 reverse, 


direct drive in top. 


For engines of 960 cu. in., 


10 forward speeds, 2 reverse, 


overdrive in top. 


For engines of 1150 cu. in., 
9 forward speeds, 2 reverse, 
overdrive in top. 


For engines of 1550 cu. in., 
9 forward speeds, 2 reverse, 
overdrive in top. 


Following the great interest shown in Fuller ROADRANGER 
transmissions during the recent Commercial Motor Show, 
Earls Court, we are pleased to present the complete range of 
ROADRANGER transmissions. 


These eight ROADRANGER transmissions, which cover the widest 
range of on- and off-highway trucks and earthmoving equip- 
ment, embody the valuable Fuller features which have been 
well-proven in millions of miles of arduous service. 


In addition ROADRANGER transmissions have the perfected Fuller 
single lever operation with all ratios evenly and progressively 
spaced thus ensuring the answer to the driver's problem of the 
right-ratio-at-the-right-time. There is no gear splitting or 
waiting on automatic actuation. 


An air operated power de-clutch mechanism is available for 
certain models. 


Fuller ROADRANGER transmissions incorporate standard S.A.E. 
clutch housings, also two S.A.E. standard large power take-off 
openings are provided. 


Exclusive European Representatives for the Fuller Manufacturing Company of Kalamazoo, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
BROCK HOUSE, LANGHAM STREET, LONDON, W.!, ENGLAND 
Telephone: Langham 2527 

















HORIZONTAL SPINDLE 
JRFACE GRINDING MACHINE 


s machine is designed for work 
siring extremely accurate and 
y finished flat surfaces. Besides 
ng ideal for toolroom work and 
die grinding, the Model ‘OSB’ 
be used to advantage in the 
>duction line. High rates of output 
obtainable. Built in three sizes 
work tables 30in. by 10in., 42in. 
10in. and, 60in. by,10in. 


Churchill 


Easy and simple operation. 

Built-in motor drive to grinding wheel spindle. Motorised 
automatic pump lubricating system and simple bearing 
assembly give a high precision spindle capable of heavy 
grinding cuts. 

Variable hydraulic cross feed to wheel. Pre-set automatic 
cut-out and automatic reverse. 

Fine and coarse vertical feed. 

Massive cross slide underneath wheelhead column gives 
large area of support and maximum stability. 

Hydraulic table traverse up to 90 feet per minute. Hand 
traverse interlocked with hydraulic control. 
Permanently protected precision ground table slideways. 
Table traverse ways, wheelhead cross slideway and cross 
feed gears and bearings automatically lubricated from oil 
supply independent of hydraulic system. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, near MANCHESTER 
Telephone: Altrincham 3262 Telegrams: Churchale, Manchester 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, 
Branches and Agents 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches 
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wind 





whatsit 





and window whizzes up. What’s it called, that whizzer? That thingummy... 


who makes? Winds up. Winds down. Neat. Effortless. 


Winds up. Winds down. Road winds homeward. Wife winds wool. 


Huntsman winds his horn ...ta-ra! You wind window winder. (Who makes?) 


Wilmot Breeden make! Ta-ra! 

You push button?... they make button. 

You lock boot? ... they make lock. 

You wind whatsit? ... make window regulators, too. 

You meet fool? ... make peace, make bumpers, 
over-riders, door locks, boot locks, ignition keys, handles, 


roof lights, switches, radiator grilles, steering wheels! Makers of. 


Ta-ra-ra-ra! Wilmot Breeden, Skilled in Mechanisms, Manipulators of Metal, 
Matter-of-Factitians Extraordinary to the Motor Industry, Aircraft Industry, 
Domestic Appliance Industry ...and you. Virtually every British car roads today 


carries some components Wilmot Breeden. Fact! 


WILMOT BREEDEN are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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A highly efficient production 
line must have an equaily etlicient 
craneage. In the Motor Industry, 
the inherent accuracy and versa- 
tility of Coles has long been recog- 
nised. Now a new range of Cranes, 
developed to surpass their present 
high standard, is available. 

Send today for the new litera- 
ture that will save you time and 
money. 








DIESEL-ELECTRIC CRANES 
CAPACITIES 5 T0 50 TONS 


Designed, manufactured and marketed by:— 


STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. Jel: 5628! (10 lines) Grams: Steel, Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2 


London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd. 13. Newcastie: Worswick Chambers, Worswick St., 1. 


COLES THE NAME THAT CARRIES WEIGHT 
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Anti-vibration units 
for transmission 
suspension and 
mounting 
employing 
pre-stressed rubber. 


People whe 


The race track has always been the testing ground fo 
the car designer and engineer: what will stand up ta 
the punishment of the track will stand anything. Sc 
it is interesting to note that the brilliantly successfu 
Vanwall racing car uses gearbox mountings, radius rod 
location bushes and radiator mounting bushes b 
Silentbloc and oil-seal gaiters by Andre Rubber 

especially interesting because Silentbloc and Andrd 
men have been assotiated with racing cars from the 


very earliest days of motor sport. In 1909 T, B. Andre 


SIRI \sn-18ele THE TWO SILENTBLOC COMPANIES — FORE 


SILENTBLOC LIMITED, MANOR ROYAL, CRAWLEY, SUSSEX. 








know cars... 


sx Co. —the ancestors of the present companies 
—made the Marlborough car which successfully 
ompeted in the Irish Trial. Fourteen years later, 
jn 1923, Parry Thomas designed an engine for the 
Andre-built Marlborough-Thomas which he raced 
t Brooklands. Such were the beginnings of a vast 
mount of accumulated experience; and _ to-day, 
\vhen dealing with Silentbloc and Andre, you can 
tye sure you are dealing with people who can give you 


ihe very best advice: in fact, people who know cars. 





‘T IN RUBBER-METAL ENGINEERING 


Pneumatic 
suspension 
systems 
Rubber and 
rubber to-metal 


bonded unit 


ANDRE RUBBER 


RBITON, 


ANDRE RUBBER CO. LTD., KINGSTON BY-PASS 


SI 


SURREY 





















































new insulation—light and strong 


These simple-to-mix components give strong, 


lightweight rigid foams to provide an insulating 
with lsocya nates 


material of particular value in the construction of 





refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity and PO LY ESTE Ro b 
to be filled. As this happens, a bond is formed y 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
3 Ask for details of Daltolacs 21, 22 & 24 and Suprasec D. 


Enquiries should be addressed to: I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 


0.966 


42 Automobile Engineer, 26 November 1958 





















The bonded rubber cushions in a LAYRUB coupling 
fulfil 4 essential demands: 


e@ Suppress resonance 

@ Provide torsional flexibility 

e@ Damp out engine vibrations 

@ Minimise maintenance: no protection 
or lubricant required 


LAYRUB Couplings have proved their efficacy 
and longevity in power transmission throughout 
the world. Specify LAYRUB with complete 
confidence—the tried and tested couplings that fit 


into every modern design. 


Layrub 
FLEXIBLE COUPLINGS 


PRODUCT OF THE BIRFIELD GROUP 


LAYCOCK ENGINEERING LTD 


VICTORIA WORKS + MILLHOUSES * SHEFFIELD 8 


"none: Sheffield 74411 
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= 3,000,000 ton/miles 


44o0z. of 


toughened 
rubber... 










This company participates in the technical, research, and productive resources shared by 
the whole Birfield Group, which includes Hardy Spicer Lid + Forgings & Presswork Lid 
The Phosphor Bronze Co. Ltd - Salisbury Transmission Ltd. and other famous companies. 











Thee Gimpole Approach 
7 CONTOUR 
FACING anc 


BORING /iotlems 


CAMS PUT THE 
PRECISION 
INTO PRECISION BORING! 








NEW BRITAIN mopet 36 CAM NEWMATIC 
PRECISION CONTOUR BORING MACHINE 


When working to “tenths” cams are the best method of maintaining 
accuracy, because cam control of the tool is positive control, The 
accuracy of parts produced on New Britain boring machines can’t be 
affected by variable hydraulic pressures, ambient temperature, or play 
in complicated linkages 


With positive cam actuation in one direction and an air cylinder 
opposing, the cam provides positive control throughout the operating 
cycle. A single point tool performs all straight boring and turning as 
well as generating contours. Work and tools can be mounted on the 
table or in the spindle 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 





4 QUEEN STREET - CURZON STREET - LONDON + W.! Tel: GROsvenor 8362 


Midland Office and Demonstration Room: WILFORD CRESCENT - NOTTINGHAM Tel: NOTT #868008 
NAP 1728 
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THis is fhe fool for 


INCREASED PRODUCTIVITY 


Hy impact wrench 


Basically designed as a Nut Setting Tool, this Impact 
Wrench may be effectively used with the available 


Extra strong in design and 
construction this tool incorpo attachments for screwdriving, tapping, drilling, 


rates longer normal working life 5 ] } ; ; 
grinding, wire-brushing or sanding. 


with minimum maintenance 
a2 


WRITE FOR LEAFLET 1.W.202 


BALANCERS * ROTARY AIR DRILLS 


Ae A SA SA SS ST VE 
ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS * MULTIPLE SPINDLE UNITS ower oo & 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTO 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1605 
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Designed for the 
MODERN 


The C.A.V. ‘N’ type fuel injection pump 

was specifically designed for duty with 

the higher speed, higher pressure, 
larger output engines of today. 

It was developed in the light of 

accumulated experience of fuel 

injection with 


unrivalled technical and en- 


equipment, 


gineering resources avail- 


HIGH 
SPEED 


IDYTAYa! 


able for the investigation and solution of 
the many problems involved. 

Improved features include shorter, 
stiffer camshaft, through bolt, flat 

base fixing, increased bearing 

areas, built-in final filter, 


improved delivery valve 
joints, positive phasing ad- 


justments,. etc. 


The World’s Leading Manufacturers of 


FUEL INJECTION AND ELECTRICAL EQUIPMENT 


C.A.V. LIMITED - ACTON - LONDON - W.3 
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NOW HERE’S A BEARING... 


. which is earning quite an enviable reputation. 
Increasing numbers of satisfied users provide 


confirmation of our claim that the application of the 
Clayfliex Principle to flexible bearing manufacture 
has resulted in the production of a range of units of 
advanced design and increased capacity. The Clayflex 
Principle is simple of description—it is the bringing 
together in one bearing of two well-tried techniques, 
the pressure bond and the chemical bond, and the 
retention, in the process, of the known advantages of 
both. Proof of these claims is equally simple—we 
will gladly co-operate with technical advice and 

test samples. Torsional spring applications are 
catered for with the B.S. type bearing—details upon 
application. 


WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/7/8 * Telegrams ‘Clatonrite’ Wellesbourne 


A CLATONRITE PRODUCTION 
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CHIEFTAI 

















As with all other vehicles in their range, 

the new Chieftain and Claymore chassis of 

Albion Motors Ltd. are fitted with Capasco non-fade, 
heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY LTG 
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and CLAYMORE 


























'ON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 


: 


ie 
t 


TOR: & 116 - PARK STREET © LONDON: W ° | Telephone: GROsvenor 6022 





TA 1900 


4 
is Automobile Engineer, 26 November 1958 49 


















" | ae 
c 











Pcpaennee 7 Gees Sa ecb 








Welding Heating Flame Cleaning 








Sensational Saffire 4 blowpipes in 1! 


Recently introduced, the Saffire Combined Outfit has 
mma | 


achieved outstanding success and widespread use in 
industry. 
The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 
range and efficiency! 

Common Shank 

to which any of 


these blowpipes 
can be fitted. 









BRiITiIsHnw OXYGEN 


British Oxygen Gases Ltd., Industrial Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 






_— 
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that finishing Touck | 


There may be differing opinions about lipstick 
but there is no doubt that for women it is the finishing touch, 
to be selected with care and applied with precision, 
Engineering products are far removed from lipstick, 
but manufacturers cannot afford to ignore those finishing touches 
which promote eye appeal. REDcCAPS, besides providing complete protection 


are also enhancing a wide range of products, 


USE REDCAPS ON:- 

MACHINED COMPONENTS OF EVERY DESCRIPTION 
CARBURETTORS + COUPLINGS «+ CONTROL 
EQUIPMENT « FILTERS + FUEL INJECTION 
COMPONENTS * HYDRAULIC CYLINDERS & 
COMPONENTS « PUMPS + PRESSURE GAUGES & 
INSTRUMENTS « PNEUMATIC TOOLS «+ PIPES- 
BENDS - ADAPTORS «+ REFRIGERATION UNITS 
ROTARY UNIONS + SCREW & PLUG GAUGES 

SERVO EQUIPMENT «+ VALVES, ETC., ETC. 


REDCAPS 


SUPER OIL SEALS & GASKETS LIMITED FACTORY CENTRE, BIRMINGHAM, 36 






* 
SAMPLE REDCAPS SENT ON REQUEST 


State American or B.S.P. threads 
or non-thread taper type. 
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Thinking 
about an 


oscillograph? 


If you are experienced in the 

design of high quality instruments, our 
Technical Director would be glad 

to hear from you. 





FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
nstruments, a model is available to suit the requirements of all sections 


f this expanding industry 





IN INDUSTRY? Diverse industries are finding solutions to their design and production 


difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 





Service will be pleased to help you with your specific problem. 


IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 





We shall be pleased to consider specific development projects. 


COSSOR 


COSSOR HOUSE. P O. BOX 64. HIGHBURY GROVE, N.5, ENGLAND 


Telephon: : CANonbury 1234 (33 lines) Telegrams: COSSOR, NORPHONE, LONDON Codes: BENTLEY'S SECOND Cables: COSSOR. LONDON 
TAS/CL.I 


For technical 
information, 
write to: 


INSTRUMENTS LIMITED 


The Instrument Company of the Cossor Group 
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At Lie... 


you can choose a 


BRITISH-BUILT 


THOMPSON 
GRINDER 


Now manufactured by 
COVENTRY GAUGE & TOOL CO LTD 





For full details of these ATRIX built machines 








| write or telephone TO-DAY 
| | ROCKWE LL 
: MACHINE TOOL LTD. 





WELSH HARP EDGWARE ROAD LONDON NW2 TELEPHONE GLADSTONE 0033 





ALSO AT BIRMINGHAM TEL: SPRINGFIELD 11345 STOCKPORT TEL: STOCKPORT 5241 GLASGOW TEL: MERRYLEE 2822 








pas asda .. nee 
keihad Sea 





HARPER CASTINGS 


play their pact 


RAYMOND MAYS ZEPHYR 


Rubery Owen & Co. Ltd. chose Harper Castings for the 
exhaust manifolds of the Raymond Mays Cylinder Head 
Conversion because of their precision (especially the smooth- 
ness and accuracy of the internal passages), their strength and 
dimensional stability when exposed to hot gases, their freedom 
from porosity and their ready machineability. 

If you require Castings needing any similar combination of 
physical and mechanical properties, Harper Castings can meet 


your needs. 









...t2 the phenomenal perfomance of the 








CONVERSION 


Harper quality covers Grey Iron, 
Spheroidal Graphite Iron (Mond 
Nickel Licence) and Meehanite 
castings. Also Metal Pressings, 
machining, enamelling and other 
finishes and sub-assembly work. 
Also makers of the famous Beatrice 
Oil Heaters and Harper House- 


wares. 















LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE: c/o B. j. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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DOOR SEALS 


MOULDINGS & 
BEADINGS 





“SNAPPON” CT TYPE 
sk SELF SECURED 

sk NO CLIPS 

se FOR PLAIN FLANGE 

se SUBSTANTIAL COST SAVER 





|} COVERED BY ONE OR 
MORE OF THE 
FOLLOWING BRITISH 
PATENTS 


$16,472 14,051 /53 
$22,025 10,723/54 
$48,757 13,482/54 
$88 898 
617,595 
631,890 
655.268 
649,137 
708,245 
702,743 
655.299 
700,254 
707,787 
705,093 
711,371 
705.634 
27 756/52 
28,547 /52 


PATENTS AND PAT- 
ENTS PENDING IN ALL 
THE PRINCIPAL 


QUARTER wy COUNTRIES OF THE 
WINDOW SEAL , ERED BY REGISTERED 
7 DESIGNS 








DRAFTEX SNAPPON CT 
SPLIT TUBE TF : TSAR TT.AR LS.MS 





On 


WE SPECIFIED AS STANDARD EQUIPMENT — 
INVITE YOUR |} sy sriITISH AND CONTINENTAL — 
CHANNEL SEAL — |MOTOR CAR MANUFACTU ERS | 








1948—1958 1956—1958 














fe 


BRIGHT MANUFACTURING co 


METEOR WORKS TORRINGTON AVE COVENTRY 
TELEPHONE TILE HILL 66871 CABLES ‘*‘DRAFTEX'’ COVENTRY 





Regd. Trade Mark No. 719,268 


FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 
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10, 15 & 20 Tons 


AND NOW- 


95 TONS 


E 
TENSILE 








IN IRON & IRON ALLOYS 


A newcomer of first magnitude 

is announced as an important addition to 
the Oilite range of sintered metal components. 
The new alloy iron bearings have a tensile 
strength approaching that of mild steel 
and have the equivalent self-lubricating 
properties of other Oilite alloys. 

These new components are particularly 
reasonable in cost because they are made 
in line with standard Oilite production. 
Cyanide hardening may be carried out 
with sections of suitable thickness. 


Please send for full details of this 
and other Oilite materials 





self-lubricating bearings and 
powder metal parts 


OILITE NEW RANGE 208 25 TONS 
Superload sintered copper iron X15 TONS 
standard sintered iron 4 10 TONS 


THE MANGANESE BRONZE & BRASS COMPANY LIMITED 


ELTON PARK WORKS « HADLEIGH ROAD - IPSWICH 
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COLD ROLLED STRIP | 


artHUR LIEE « sons LIMITED 


TRUBRITE STEEL WORKS, MEADOW HALL, SHEFFIELD 
Telephone: Sheffield 367272 


London Office: Staflord House, 40/43, Norfolk St., Strand, W.C.2. Tel. Temple Oe 7187 
3 lines) 
Birmingham Office: 191, Corporation Street, Birmingham 4. Tel. Central 6801/2 


58 


AND HOT ROLLED STRIP 
(MILD, MEDIUM and HIGH CARBON), 


BRIGHT STEEL BARS and WIRE, 
‘TRUBRITE’ STAINLESS STEEL. 


é 


QUALITY CARRIES THE DAY 
That's a good reason for having a word 
with LEE if the products you manu- 


facture call for Steel Strip, Bars or Wire. 


As it pays us to produce only materials 
of the highest quality and consistency, so 
it will pay you to use them because of 
the added prestige and sales they will 
bring you. Write or "phone now. 


a - 


Ne ty Re 
/] W : 
” 
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HEENAN & FROUDE LIMITED =: 
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HENAN -DYNAMATIC 
DY NAMOM ETERS 





These Dynamometers are in widespread use for testing all kinds 


of prime movers. They operate upon the Eddy-Current principle. 


The rotor is surrounded by a stationary electro-magnetic coil the 


excitation of which creates the desired resistance to rotation. 


Electronic control is normally employed, providing very desirable 
torque/speed characteristics. The control panel can be set at any 


desired distance from the Dynamometer. 


Special high-speed models are available for testing such prime 


movers as gas-turbines. 


ALSO 


HEENAN TEST HOUSE ACCESSORIES 


ENGINE CRADLES, CARDAN SHAFTS, STARTING GEARS, WATER COOLERS AND ALL 
OTHER AUXILIARIES 


WORCESTER 


Engineers 
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For a wondertully 
smooth drive...Holroyd Worm Gears 


Did you know that all Holroyd worm gears are 
nade in such a manner as to give some allowance 
for the inevitable deflection of bearings and gear 

ising? This results in an improvement in per- 
formance because the gears are then working 
orrectly in the loaded position. We are able to 
io this by a technique of manufacture which gives 
precise control over the tooth marking 


In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency. This is 





particularly valuable where the gears are difficult 
of access for adjustment during assembly. 


Another point—Holroyd worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product—we have a special plant for such gears. 


And don't forget that Holroyd worm gears around 
1/1 or 2/1 ratio will carry several times the load 
which can be put through a pair of straight faced 
spiral gears of the same dimensions, and will 
work with an efficiency of the order of 97 per cent 


Have a word with Holroyd 


John Holroyd & Co. Ltd., Milnrow, Lancashire 


90 YEARS OF GEARS 


Cac 195 
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E insist that the steels used in the manufacture 
of DORMER tools conform to our own stringent 
standards. 


A team of metallurgical technicians sample, examine and 
test all steel, and any material falling short of our 
specifications is rejected. 


This emphasis on CONSISTENCY, even before manufacture, 
‘ays the foundation for your confidence in DORMER TOOLS. 


Background is a section of steel micro-structure 





AVATAVIITLUAY Od C@)\ 0 Ameen nen 

















Here is a damper which sets a new 
standard of consistent efficiency 
throughout its long life—a damper 


which may be safely recommended. 
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GIRLING 


introduce the 


csv DAMPER 







CHROMED PISTON 
ROD 





Hard superfine finish 
for long life and 
efficient sealing 





SWAGED 
DRAIN TUBE 
with double 
baffles eliminates 
fade 





= COMPLETELY SEALED 


cleanliness ta 
t ' 3 
\ ~@ ¥ 





for lifelong 
SINTERED 1 -- 


PISTON RING _ 

No internal leaks mice oem 8) 
however high —T I ab 
the operating | 
temperature | 


REBOUND VALVE 

Coil Spring loaded 

shim valve ensures 

constant settings \ } 

throughout life J 
of damper 





For further details of conversion sets, write to 


GIRLING' 


KINGS ROAD 


TYSELEY BIRMINGHAM 








and step up production... 


For working within close limits, an Anglepoise is simply indispensable. 
However good a worker and his eyes may be, he must see the job. 
This applies in all fine work, drilling, assembling, etc., where instantly 
adjustable close-to-the-job lighting is a shecr necessity. 

Anglepoise throws a clear, concentrated light right on and into the 
work, not in the operator's eyes, follows the job from any position or 
angle, degree by degree, at a finger-touch and ‘stays put’ in any required 
position—and out of the way when not needed. It needs only a low- 
powered bulb for high-class results —a big saving on the lighting bill 
(it can be supplied with a small shade for low voltage systems). Why not 
learn more about this fine lamp by sending for Booklet A 


reney Anglepoise sx 


Regd. 


Sole Makers: HERBERT TERRY & SONS LTD - REDDITCH - WORCESTERSHIRE 








* SUGGESTION FOR | ’ i. », Some of the 
MACHINE MANUFACTURERS :- ; a 
Why not fit your products with - %) : ee alternative 
Anglepoise? We will submit ie oo bases for 
samples on approval. 3 all models 
4720 
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stainless steels 


by design 


ae so eaten coe PEPER 4A 


on the 
AUSTIN A4O 


Pinin Farina has styled the new Austin A 40 
and the result is outstanding. More, he has 
included components which are designed to 
be made in Stainless Steels. These important 
features include the radiator grille and window 
surrounds. To-morrow’s motorist will demand 
more and more stainless steel for his car as it 
does not peel or chip and is simple to clean 
merely by washing. To-day’s motorist can 
have to-morrow’s car — to-day, and with 
stainless steel fittings too ! 














Issued by the makers of the famous ‘ Staybrite’ Stainless Steel 


FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 
Telephone : Sheffield 4205! 
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THIS I5 NEW A 


100% ACCURACY AND FINISH 


& Adaptability 
& Low Capital Outlay 


* Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
Manufactured by :— rates of feed. The robust spindle and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness. 


H h p isi | | 
I g I e ( I 3 I 0 n These self contained units are readily adaptable for 


i a wide variety of applications without need for costly 
4 set ups. * 
Uj | m e nt f i Particularly suitable for mounting on simple base 
: plates together with the necessary work holding fixture 
enabling single purpose units to be constructed for the 
DESIGNERS AND MANUFACTURERS OF SPECIAL : minimum of time and cost. Wide range of speeds and 
MACHINE TOOLS feeds obtainable by changing feed cam and motor 
pulley. 


BLETCHLEY BUCKS *‘Descriptive brochure on request.’”’ 
Phone: BLETCHLEY 3403/4/5 





Automobile Engineer, 26 November 1958 

















S 


a ’ 
“a 


RIGIDITY- 
with complex shapes 


LEY 'S ‘Black Heart’ free-machining malleable iron offers 

considerable latitude to the designer, for the metal can be 

cast into practically any desired form, and be placed exactly 

where needed to meet mechanical requirements, at the same 

time providing the greatest rigidity. 

The housing shown here makes excellent use of Ley’s ‘Black 

Heart ' malleable iron in providing this rigidity, so necessary 

in a rear axle application, combined with an inherent damping conducive to 
quiet running. In addition, the casting has great toughness and resistance 
to shock. 

*Lepaz’ pearlitic, another Ley's malleable, combines still greater mechanical strength with 


easy machining. It responds readily to subsequent heat-treatment (including induction 
heating) which will provide mechanical properties within a wide range of requirements. 


A typical high duty specification met by heat-treated ‘Lepaz’ is as follows: 
U.T.S. p.s.i. YIELD p.s.i. B.H.N. Range 
80,000 60,000 - 














LEY’S MALLEABLE CASTINGS CO. LTD., DERBY - TELEPHONE: DERBY 45671 


EUROPES LARGEST MALLEABLE PRODUCERS 








Top quality may not be quite so rare as the 
four-leaf clover, but be sure of selling 
the best by stocking Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out, from steelmaking to finished product, 
within the same organisation. 


MUS HET scans 
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Twist Drills 

Reamers 

Milling” Cutters 

Lathe and Planer Tools 
Toolholder Bits 

Hand Chisels 

Pneumatic Snaps and Chisels 
* Hand & Heart’ Files 
Hacksaw Blades 

Taps and Dies, etc. 
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SYNTHETIC, NATURAL and SILICONE RUBBERS and P 
We can supply to YOUR specification 


DOWTY SEALS LIMITED 
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CALIPERS 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies. 

The excellent results obtained, 
coupled with the economies gained, 
have fully justified the use of 
Darcast high duty irons 
on these most important 
components. 





IIlustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited 
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Is load-moving 
your business? 

























If it is you'll have a transport problem —and transport problems 
mean braking problems. Of course the theoretical 

aspects of braking don’t really affect you or your 
driver, but to the designer they’re of the 

utmost importance for he knows, ff 
through long experience, that 


a vehicle can only be as efficient f 

as its brakes ...and that’s 1 
where we come in! Clayton ; 
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Dewandre Air Brake 
Systems, fitted to all types of 
trailers, really ensure that 
brakes are applied progressively 
and smoothly with an 


ec 


economy of driver- 
effort. For safety’s sake, 
make sure your trailers 
are fitted with Clayton 
Dewandre Air Brakes. 





AIR PRESSURE TRAILER BRAKE SYSTEMS 


Fitted by all British Trailer Manufacturers 





CLAYTON DEWANDRE co. 110. lem 
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Technical superiority 


This un-retouched colour photograph taken in our 


foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 

The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 

The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY Cogent 
581 








MIDCYL RESEARCH 


also helps smooth out problems 
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like the potter gently smoothing out his clay, 
Midcy/ research helps smooth the way of the 
Auto Engineer with such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
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In 1907, Dr. Sven Wingquist, a young engineer in 


a textile mill, and inspired no doubt by alignment 


difficulties of the line shafting then so much in 
vogue for power transmission, worked out 
the basic principles of a new type of bearing, 
the self-aligning ball bearing. 
This marked a major advance in anti-friction 
engineering; from this inspired beginning has 


grown the whole world-wide organisation. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS Skr 


1 ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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AUTOMOBILE 
ENGINEER 


DESIGN MATERIALS 


Ar Earls Court this year there were so few new models 
that, to the general public, it was not perhaps so interesting 
as many previous Shows. However, for the engineer who 
delved more deeply and studied the exhibits in greater 
detail, there were many lessons to be learned. The 
controversy with regard to the relative merits of the front 
and rear engine layouts for small cars continues, but it is, 
perhaps, significant that one of the Continental manu- 
facturers who previously had adopted the rear engine 
arrangement has now changed to the conventional front 
engine and rear-wheel-drive layout, which British manu- 
facturers maintain is the best compromise. 

It is interesting, too, that the very small cars are following 

the same trend as was apparent after the First World War, 
that is, each new model is larger than its predecessor, and 
most are now beginning to approach the size of the smaller 
of the conventional family saloons offered by the big 
manufacturers. The market for cabin scooters, or bubble 
,cars, is relatively small, and it seems hardly likely that 
cars with engines of less than about 600 cm* will be a 
great and lasting success, particularly in view of the fact 
that there is a marked tendency for the power outputs of 
the conventional family saloons to be increased. 

Because of the current trend towards increased com- 
pression ratios, problems of combustion chamber design 
are coming to the fore. While in the United States the 
part-spherical type has been virtually abandoned, yet 
another has been added to the list of British manufacturers 
who have adopted it. The advantages of this form of 
combustion chamber are, perhaps, sufficiently great to 
justify its use where low cost is not a prime requirement. 
However, it would appear that the wedge type chamber, 
possibly with an inclined cylinder head joint face and 
piston crown, merits serious consideration, since it represents 
a good compromise between the conflicting requirements 
in respect of cost on the one hand and breathing and 
combustion efficiency on the other. 

There are few changes in carburation and induction 
systems. Dry type air filters with elements of impregnated 
paper or other materials are likely to become increasingly 
popular. They are less expensive, lighter and easier to 
clean than most of the other types. Twin-choke carburettors, 
in which one throttle comes into operation automatically 
after the other, are gaining in popularity for high-perform- 
ance engines. This system is worthy of careful consideration 
for wider application to six-cylinder engines with a view 
to improving the torque characteristics, as well as the 
power output that is developed at high rotational speeds. 

Petrol injection is still too costly to compete with the 
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PRODUCTION METHODS WORKS EQUIPMENT 


Lessons from the Show 


carburettor for most applications. The system on the 
Mercedes-Benz 220SE model represents a significant 
technical advance. Each plunger of the pump delivers fuel 
for three cylinders simultaneously; therefore, the quantity 
delivered per stroke of the pump elements is relatively 
large and accurate metering is less difficult. ; 

The reversion to a three-speed gearbox on the Humber 
Super Snipe is not an illogical step, particularly as it is 
also available with an overdrive; in general, it is in the 
smaller, relatively under-powered vehicles that a four-speed 
box is most desirable. With regard to automatic trans- 
missions, it is obvious that cost and overall mechanical 
efficiency are the critical factors. If any one of the manu- 
facturers of proprietary units can now establish a footing 
in the market, such that the unit can be manufactured in 
large quantities, and consequently at a low cost, their 
competitors might have great difficulty in catching up, 
at least for many years. In this respect, units that have 
already been fully developed in the United States have a 
great advantage. On the other hand, some of the British 
systems are markedly better in respect of mechanical 
efficiency; in Europe, low fuel consumption in terms of 
miles per gallon is, of course, an important feature so far 
as sales are concerned. 

Air suspension for cars is still in the early development 
stage. It is important to bear in mind the fact that if low 
rate air springs are to be used, the unsprung masses will 
have to be reduced to an absolute minimum; otherwise, 
the springs will not be capable of restraining the axle 
movement under shock loading. 

The semi-elliptic spring is still the most popular for 
rear suspension systems on both British and American 
cars. There is, however, a move to obtain better handling 
qualities by improving lateral location of the axle. In this 
respect, the Watts linkage, although more complex, is 
superior to the Panhard rod. Road holding in general 
might be improved by more detailed attention to weight 
distribution, not only longitudinally, but also laterally. 
The advances in respect of front suspension this year have 
been mainly confined to the elimination of lubrication 
points, and there is still plenty of scope for further progress 
in this direction. 

In general, it can be confidently stated that British 
manufacturers are more than ever before alive to the 
changing demands of world markets, and that preparations 
for meeting competition in the future are well in hand. 
It is widely known that they will not introduce new features 
until they are absolutely satisfied that these have been 
proved successful and will not let their customers down. 
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LONDON SHOW REVIEW 


Engines 


Trend Towards Increased 
Power Output Continues, 
and a New Engine with 
a Hemispherical 
Combustion Chamber 


Introduced 








The power unit of the Hillman Minx was 

originally designed with its bore spacing 

and bearing areas large enough to cater for 
subsequent increases in power output 


Below: Although it has twelve blades this 
Jaguar cooling fan is easy to manufacture 


- 
k ROM a Motor Show with relatively few technical 
surprises, the most significant fact to emerge, so far as 
engines are concerned, is the Continental acceptance of the 
power unit of under 700 cm* as fully practicable for a 
four-seater car. In some respects the situation now is 
parallel to that of the early 1920s when numerous cyclecars 
appeared on the market, only to give way to the genuine 
small car, a noteworthy example of which was the Austin 
Seven. For the last few years minicars and bubblecars 
have been introduced, and now some of these have grown up 
not only in the normal course of evolution but also to fill 
the gap left by the increasing performance and size of the 
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so-called eights and tens, on the old R.A.C. rating for tax. 

Although bubblecars continue to be made, their wave 
of popularity appears to have passed its peak, as many 
predicted that it would. On our congested roads it is likely 
that the type will continue to hold a place because of its 
undoubted merits as a means of local transport, but its 
carrying capacity is too small for the family motorist and 
its performance hardly adequate for modern conditions. 

In contrast, the majority of the new small cars are genuine 
family vehicles, capable of keeping up with the traffic 
stream. To enable the desired combination of body size 
and performance to be obtained, a minimum engine output 
of about 20 b.h.p. has been found necessary. While such an 
output is within the compass of a 350 cm®* engine of the 
motor-cycle type, such a unit would, because of the large 
valves and rather extended valve timing, develop its maximum 
torque too high up the speed range, with consequently poor 
low-speed pulling. 

As a result, most of the power units are of about 600 cm* 
and their peak torque is in the region of 2,500 r.p.m. Though 
the specific outputs are not particularly high, the power 
developed is enough to give satisfactory maximum and 
cruising speeds. With an exception to be mentioned later, 
the engines in the cars exhibited are overhead valve four- 
stroke units, which, of course, have the fundamental 
advantages of this type in respect of volumetric and thermal 
efficiencies. 

Probably the first of this new generation was the Fiat 600. 
In view of the company’s pre-war experience it was not 
surprising that this car had a four-cylinder water-cooled 
engine, but new ground was broken last year with the 
introduction of the parallel twin air-cooled 500. Provided 
that the required degree of refinement of running can be 
achieved, the twin-cylinder engine, by virtue of its greater 
simplicity, smaller bulk and lower manufacturing costs, is 
very attractive for the small car. It is interesting to consider 
the relative advantages and disadvantages of the parallel 
twin layout with cranks at 360 deg, and its alternative, the 
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180 deg horizontally opposed, twin-cylinder type of engine. 
Although for many years a popular layout for motor-cycles, 

the parallel twin has poor balance characteristics, approximat- 
ing to those of a single-cylinder unit, and it would be expected 
that these would make it a difficult proposition for car use. 
Certainly, in the case of the Fiat, considerable ingenuity was 
needed in the design of the mounting arrangements to avoid 
the transmission of excessive vibration to the body structure. 

The 180 deg horizontally opposed twin-cylinder is well 
established for car applications and is inherently smoother 
than its rival; its balance is disturbed only by primary and 
secondary rocking couples, the magnitude of which can be 
kept quite small by intelligent design. However, the layout 
is less compact and so may raise installational difficulties. 
Again, if one carburettor is fitted, the long induction 
manifolding can give rise to cold-starting and warming-up 
troubles. The alternative of separate carburettors cannot be 
justified, except on a sports engine, on the grounds of cost, 
complexity and heavier fuel consumption. In contrast, since 
the cylinders of the parallel twin are adjacent, the inlet 
manifold is short. It would be expected, too, that the 
simplified machining resulting from a single-throw crank- 
shaft and monobloc head and block castings would make the 
parallel twin less expensive to produce. 

Nevertheless, the bogy of vibration remains and is 
inevitably more serious with vehicles of unitary construction 
than where the chassis and body are separate entities. It is 
therefore noteworthy that, of the four new small engines of 
the overhead valve, twin-cylinder type at Earls Court, three— 
B.M.W., DAF and Goggomobil—have cylinders 180 deg 
opposed. However, the fourth is the product of the German 
NSU concern, and it is certain that this firm, with its 
very large technical and experimental resources, would not 
lightly decide to be odd man out. If and when a British 
manufacturer takes up the Continental challenge on a 
comparable scale, it will be interesting to see which engine 
layout will be chosen. Technically, the geared crank parallel 
twin-cylinder unit is an attractive alternative to the two 
types just discussed, but it is unlikely to be acceptable, on 
grounds of greater cost. 

Like the Fiat 500, these four engines are air-cooled. 
With space at a premium, as it must be in vehicles of this 
size, a radiator is awkward to install and adds to the weight. 
A sales point can, of course, be made of the freedom of the 
air-cooled unit from freezing and boiling, but the number 
of water-cooled engines operating satisfactorily in service 
takes much of the force from that argument. By comparison 
with a water-cooled engine, an air-cooled unit usually has a 
rather lower highest useful compression ratio, because of 
the less uniform cooling of the combustion chamber. Thus, 
its thermal efficiency is slightly lower, but the difference is 
probably insufficient to outweigh the advantages of air 
cooling for this type of car. 

So far, the only British contender in the under 700 cm* 
category is the 492 cm®* Excelsior three-cylinder two-stroke 
unit, now fitted to Frisky as well as Berkeley cars. The 
simplicity of the crankcase-compression two-stroke engine is 
an attraction for the small car, but it is generally regarded as 
advisable from the efficiency viewpoint to keep the cylinder 
capacity below 250 cm*—hence the addition of another 
cylinder to the original 328 cm* engine, rather than an 
increase of bore or stroke. The built-up crankshaft construc- 
tion lends itself readily to the multiplication of cylinders, 
though the present shaft would appear to be near the limit 
in terms of torque transmission. 

The low value of the cyclic torque fluctuations is a good 
feature of the Excelsior engine; nevertheless, it appears to 
give rise to some transmitted vibration, although this may 
be a function of the mounting as much as of the engine itself. 
Also, in its present form the engine has three carburettors 
and, to obtain a maximum output of about 30 b.h.p., a rather 
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elevated torque peak has had to be accepted, so it is more 
suitable for the sporting vehicles in which it is fitted than 
for the family saloon. 

On the larger engines, compression ratios continue to 
increase to enable full advantage to be taken of the high- 
octane fuels generally available. In deciding on any such 
increase, the designer has, of course, to weigh the expected 
improvement in thermal efficiency against the higher cost 
of the fuel and its availability in different parts of the world. 
Also, the consequently higher internal temperatures can give 
rise to sparking plug and exhaust valve troubles. These are 
far from unknown in the United States of America as a 
result of the horse power race, and it is significant that one 
leading transatlantic manufacturer has actually lowered the 
compression ratio on certain 1959 engines. 

The alternative method of increasing power output is, 
of course, to enlarge the cylinder bore; this has been done on 
several engines, notably Hillman, Jaguar, Armstrong Siddeley 
and Daimler. Naturally, it is only practicable if the cylinder 





Above: The Excelsior 492 cm® two-stroke engine installation in the 
Berkeley car. From each of the three cylinders a short exhaust pipe 
feeds directly into 4 large, transversely mounted expansion chamber 


Below: On the Mercedes-Benz 220SE six-cylinder engine of 2,195 cm’, 
a novel system of petro! injection is offered as optional equipment 
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spacing, wall thickness and bearing areas are sufficient in 
the first place, but the possibilities of such subsequent 
enlargement would normally be envisaged when the initial 
design was laid down. Increased bearing loading can be 
met by the use of copper-lead instead of white metal, but 
this harder material is not without disadvantages. 

Considerable diversity of view on combustion chamber 
design was evident at Earls Court. Now that the side-valve 
layout is falling increasingly out of favour, interest is con- 
centrated on three main types of overhead valve chamber 
layouts: the part-spherical, bath-tub and wedge. The first 
of these is superior for the high-efficiency unit because of 
its relatively low octane requirement and the fact that it 
lends itself readily to the employment of large valves and to 
good porting design. In the past, however, it has made 
little headway for multi-cylinder engines of the quantity 
production type because of the machining required and the 
difficulties of push rod actuation of the inclined valves 
from a single camshaft in the crankcase. 

With one or two overhead camshafts or, as on the old 
Riley engines, a camshaft on each side, there is no problem, 
but such engines are of course more expensive to manu- 
facture. The Bristol and B.M.W. method of two-stage 
actuation of one set of valves is ingenious but, again, undesir- 
ably costly. That a simple solution is possible has been 
demonstrated earlier in this country by Armstrong Siddeley, 
and now by Rootes on the interesting new Humber Super 
Snipe. The merits of the part-spherical chamber are such 
that the success of the Super Snipe engine, in particular, 
could well induce other large-scale manufacturers to 
investigate its possibilities for those engines on which low 
initial cost is not the prime requirement. 

The bath-tub and wedge type chambers, with variations, 
continue to be the most favoured by British and American 
designers respectively. It is doubtful if, in their respective 
contexts, there is much to choose between them, though 
masking of the valves is likely to be less in the wedge pattern. 
Both can be arranged to provide a degree of squish, and the 
rate of flame propagation need not be excessive. 

A development of the basic wedge chamber was introduced 
by Mercedes-Benz some six years ago and has recently been 
taken up by General Motors. In this design an angled joint 
face is employed between head and block, in conjunction 
with a pent-roof piston crown. Since the combustion 
chamber is bounded by the flat head-face, the piston crown 
and the cylinder bore, it is fully machined; thus, clearance 
volume tolerances are very small—a desirable feature with 
high compression ratios. Another advantage is, of course, the 
absence of masking of the valves. On the current Chevrolet 


458 


On the Aston Martin DB4 engine, an 

aluminium alloy crankcase and cylinder 

block casting is employed and the main and 

big-end bearings are of the copper-lead 
lined steel! shell type 


design the valves are staggered in the head, an arrangement 
which enables larger valves to be used, because advantage 
is taken of the elliptical upper face of the chamber; also, the 
provision of adequate coolant passages round the valves is 
facilitated. 

Masking of the valves by the ends or sides of the com- 
bustion chamber can markedly reduce the breathing efficiency 
of the engine, and Weslake has demonstrated how the basic 
bath-tub can be improved in that respect. Recessing of 
the chamber to reduce the masking effect is becoming more 
common, and among the engines employing such recessing 
are the very efficient Swedish Volvo, with a bath-tub type 
chamber, and the German Borgward, on which the chamber 
is of semi-bath-tub pattern. 

If the breathing of an engine is improved without recourse 
to larger valves or fiercer timing, the performance benefit is 
felt throughout the speed range. This is a major reason for 
the continued decline in popularity of siamesed inlet ports; 
apart from the less efficient gas flow characteristics of the 
siamesed type, there is the tendency for the flow in one port 
to interfere with that in the other. Consequently, it is 
perhaps surprising that the Volvo has siamesed ports, though 
the fact that it has two carburettors will be of benefit. 

One of the noteworthy features at the commercial vehicle 
show was the pioneering effort of two firms to increase 
engine efficiency by operating the cooling fan only when 
really necessary. It is certainly illogical to over-cool an 
engine for perhaps 90 per cent of its running life merely to 
have the necessary reserve for the remaining 10 per cent of 
really high-temperature operation. It is even more illogical 
when that over-cooling involves wastage of engine power 
and therefore of fuel. 

On that account the system on the Lotus Elite may well 
be a straw in the wind. In front of the ducted radiator is 
mounted an AC-Delco electric fan, controlled by a thermo- 
static switch to cut in when the coolant temperature exceeds 
a predetermined figure. As on the Smiths magnetic particle 
fan coupling, described in the November 1958 issue of 
Automobile Engineer, the cut-in temperature is a few degrees 
above the nominal coolant temperature and the cutting-out 
setting a few degrees below, to avoid hunting. Although the 
fan motor consumes only 5 amp, it provides a su i.cient 
increase in cooling to cope with the worst conditions. 

Another application of electric fan cooling is on the 
Friskysprint sports-racing model, which is equipped, as 
already indicated, with the Excelsior three-cylinder engine. 
The fan, which is of semi-ducted type, is switched on with 
the ignition and augments the ventral duct; as on the 
Lotus, at full load the motor takes 5 amp from the 12 volt air 
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system. Experiments are still being carried out to determine 
the best fan form. 

Oil and air filtration techniques continue to improve. 
The new Vokes Maxivee oil filter element is of interest on 
three counts: in the first place, it is of the throw-away 
pattern, with no provision for cleaning; secondly, the actual 
filtration medium is a cartridge of a specially developed 
impregnated sheet material, deeply pleated so as to present 
the largest possible surface to the oil. It is axiomatic that the 
lower the unit pressure on the element the smaller is the 
likelihood that foreign matter will be forced through it. 
The third merit of the Maxivee filter is that only two sizes 
of actual element suffice for some 200 different engines, 
including those of private cars, commercial vehicles and 
tractors. To enable such a variety of filter bodies to be 
accommodated, a series of rubber sealing rings has been 
evolved. 

Dry air filter elements of the impregnated paper type are 
becoming increasingly popular in the United States of 
America. Over here, Rolls-Royce, Bentley and Alvis have 
joined the number of commercial vehicle manufacturers 
who fit the Purolator dry element. These elements are 
certainly lighter and less expensive than the wet pattern 
and they occupy no more space. Since they are also very 
easily cleaned and are claimed to be at least as efficient as 
any other filter, their use is likely to increase. 

Because British engine manufacturers have been less 
forced by circumstance than their American counterparts 
to get the utmost out of higher-grade fuels, the exhaust 
valve is not, generally, a weak spot. The familiar KE965 
or its equivalent continues to give good service in spite of 
considerable recent increases in specific output. However, 
a new valve steel has been introduced in America in an 
endeavour to extend exhaust valve life; known as 21-4NS, 
it is an austenigic steel containing nitrogen, and sweeping 
claims have been made for it on the other side of the Atlantic, 
not the least of which was that it is cheaper than KE965. 

Its reception in this country has been rather less en- 
thusiastic and it has turned out, for the present at least, to be 
the more expensive of the two. Whereas 21-4NS would 
certainly appear to provide longer life, one valve manufacturer 
has encountered premature test failures which, though they 
may be due to easily removable causes, such as insufficient 
stem clearance or undercut at the bottom of the stem, have 
resulted in production plans being held back pending 
further testing. 

With flood-lubricated overhead valve gear and higher 
compression ratios, the need for measures to prevent oil 


Because of the production accuracy of the cylinder head casting of the 
Aston Martin DB4 engine, machining of the ports is not necessary, but 
care is taken to align the manifolds correctly 
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from passing down the inlet valve guide has increased during 
recent years. In fact, a well known piston and ring manu- 
facturer has maintained that on a worn engine at least half 
the oil consumed is likely to have come down the guides 
rather than up past the rings. Various remedial devices have 
been tried, such as synthetic rubber sealing rings or feather- 
edging the top of the guide to act as a scraper. Now 
Sheepbridge Engineering Ltd. have introduced what is 
claimed to be an effective solution to the problem. Known 
simply as the Valve Seal, it comprises a sturdy synthetic 
rubber thimble in which is a control ring of L-section. The 
thimble fits closely over the upper end of the valve guide, to 
which it is nipped by an external circlip. The ring is of 
Teflon, a resilient plastics material, which contracts lightly 
on to the valve stem. When lubricated by oil it adds little 
to the friction, but its grip is sufficient to prevent the passage 
of fluid oil down the stem. The transfer of a film of oil from 
the Teflon to the stem, however, is stated to provide adequate 
running lubrication. Valve Seals are intended either for 
fitment as original equipment or to restore oil control on 
worn engines, without the need for valve and guide renewal. 


Aston Martin 

Developed from the DBR2/370 unit, which first raced at 
Le Mans last year, the new Aston Martin DB4 3,670 cm* 
engine was undoubtedly one of the highlights of the Motor 
Show. Its appearance is as impressive as its performance, 
and it seems certain to add to the world-wide reputation 
of the marque. The bore and stroke are both 92 mm, and 
the compression ratio is 8-2: 1. A gross power output of 
263 b.h.p. is obtained at 5,700 r.p.m., the net figure being 
240 b.h.p. at 5,500 r.p.m. The maximum torque of 240 lb-ft 
is developed at 4,250 r.p.m. 

Following previous Aston Martin practice, the valves are 
operated by twin overhead camshafts, through the medium 
of steel inverted-bucket type tappets running directly in the 
DTD 424 light alloy head casting, which is fully heat 
treated. Part-spherical combustion chambers are employed, 
and sparking plugs are carried vertically in the head. Valve 
seat inserts are fitted in the head, and the valves are set at 
an angle of 40 deg each side of the vertical. The exhaust 
valve guides are in direct contact with the cooling water. 
To produce a squish effect, flat-topped truncated-cone 
crowns are formed on the pistons. 

The accuracy of casting is such that machining of the inlet 
ports is unnecessary, though care is taken to align the two 
three-branch manifolds with the ports. It is of interest to 
note that the manifolds themselves are of a new type, with 
internal baffling, which has markedly assisted in the attain- 
ment of even distribution and certainly contributes to the high 
b.m.e.p. of 161 Ib/in*. Two S.U. carburettors, with 2 in 
throttle bores, are fitted, and there is a balance pipe between 
them. An auxiliary carburettor, with a thermostatic control, 
caters for starting conditions. 

An integral cylinder block and crankcase casting, of RR 50 
aluminium alloy, is employed. It is fitted with wet cylinder 
liners. The crankshaft is of En 257, 80 ton steel and is 
carried in seven copper-lead bearings. Copper-lead is 
employed also for the big-end bearings. The main bearing 
diameter is 2} in and that of the crankpins is 2} in. Not only 
are the connecting rods matched for weight, but they are 
also polished all over. Nylon-insert stiffnuts retain the main 
and big-end bearing caps. 

The first stage of the two-stage { in pitch chain drive to 
the camshafts comprises a 2: 1 reduction with a manually 
adjustable tensioner sprocket. It follows, of course, that the 
ratio of the second stage is 1 : 1; this section of the drive is 
tensioned by another jockey sprocket, in the top run between 
the camshafts. In both stages, the jockeys considerably 
increase the chain lap round the adjacent sprockets. Each 
camshaft is carried in four bearings, and the cam lobes are 
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lubricated where the base circle joins the lifting ramp. 

On the rear of the timing case, provision is made, on the 
right, for fitting Lucas fuel injection equipment, if required. 
The Hobourn-Eaton oil pump is mounted externally, at the 
bottom right-hand side of the timing case; it is driven by an 
8mm roller chain. A Renold slipper type, hydraulically 
actuated tensioner is employed. A skew gear on the rear end 
of the exhaust camshaft drives the distributor, which is 
obliquely mounted for accessibility. The generator, four- 
blade fan and the water pump are driven by a V-belt, from 
a pulley mounted in front of the crankshaft torsional vibration 
damper. 

The 3 litre engine, with a bore and stroke of 83 mm and 
92 mm respectively, is still in production; it has a compression 
ratio of 82:1 and two S.U. carburettors. However, a 
higher-performance Special Series version is also offered. 
This has a compression ratio of 8-6 : 1 and a new inlet mani- 
fold, taking three S.U. carburettors. It develops 195 b.h.p. 
at 5,500 r.p.m., as against the 162 b.h.p. of the standard 
engine operating at the same speed. For competition work, 
three Weber dual carburettors can be supplied instead of 
the S.U. units. 


B.M.W. 


Isetta of Great Britain Ltd. exhibited one of the B.M.W. 
600 cars, which are now being produced in quantity in 
Munich. The 582 cm*, horizontally opposed twin-cylinder 
engine, which has a bore of 74 mm and a stroke of 68 mm, is 
based on the well proved motor-cycle unit. However, the 
characteristics of the two engines are considerably different, 
because of their dissimilar duties. For the car, smaller 
valves and a single carburettor of modest choke diameter 
are used, to de-rate the engine from 28 b.h.p. at 5,600 r.p.m. 
to 19-5 b.h.p. at 4,000 r.p.m. A peak torque of 28:8 Ib-ft at 
2,500 r.p.m. is quoted, and the curve is satisfactorily flat. 

Cast iron cylinders are used, in conjunction with light 
alloy heads. This, of course, has involved the employment 
of valve seat inserts in the part-spherical combustion 
chambers. A compression ratio of 6-8 : 1 has been adopted. 
The inclined valves are actuated by rockers and push rods, 
and the camshaft is mounted above the crankshaft. Helical 
gears drive the camshaft. The roller bearing big-ends are an 
unusual feature for a production car engine but, with the 
built-up crankshaft, they are a legacy from the motor-cycle 
power unit. Lubrication is effected by a gear pump. 


In its design, the 582 cm* horizontally opposed twin-cylinder air-cooled 
engine of the B.M.W. 600 is based on the same manufacturer's motor- 
cycle units, but it is de-rated to 19-5 b.h.p. at 4,000 r.p.m. 








Since the engine is mounted behind the rear axle, the 
Bosch 12 volt, 130 watt starter-generator is mounted on the 
rear cover; it is crankshaft-driven and embodies a cooling fan. 
Individual coils are used in the ignition system. Baffles 
regulate the flow of air over the cylinder heads and barrels, 
and the cooling system is thermostatically controlled. In 
fact, the whole power unit bears evidence of close attention 
to detail. 


British Motor Corporation 

With the announcement, in July, of the twin overhead 
camshaft MGA engine, a highly efficient unit was added 
to the B.M.C. range. Based on the successful racing and 
record-breaking engine, the new one does not replace the 
existing Series B four-cylinder push rod actuated overhead 
valve engine in this car, but is supplementary to it. While 
the stroke is still 88-9 mm, as in the Series B unit, the bore 
of the Twin Cam engine has been increased from 73-02 mm 
to 75:4 mm, so the swept volume has gone up from 1,489 to 
1,588 cm‘, 

A two-stage drive to the camshaft has been adopted. The 
lower portion comprises a helical gear on the crankshaft 
driving a 2: 1 reduction to a jackshaft, which occupies the 
same position as the camshaft on the Series B engine. On 
the jackshaft is the driving sprocket for the second stage, 
which is a duplex roller chain. This chain is tensioned -by 
a manually adjusted jockey sprocket. For timing purposes, 
the camshaft sprockets are attached to their shafts by means 
of peg and hole verniers. 

Each camshaft runs in three plain bearings, and the cams 
actuate inverted-bucket type tappets, which embrace the 
valve springs and run directly in the aluminium alloy cylinder 
head. The valves are set at an included angle of 80 deg in 
part-spherical combustion chambers, and seat on austenitic 
iron inserts of the cast-in type. Squish is obtained by 
virtue of the truncated-cone crowns of the pistons, which 
carry three compression rings and one oil control ring. The 
compression ratio is 9-9: 1. Each 14mm sparking plug is 
positioned vertically, on the longitudinal centre-line of the 
head, but slightly ahead of the combustion chamber transverse 
axis. —Two semi-downdraught S.U. carburettors, with 1} in 
diameter bores, are mounted on the inlet manifold, which 
is unheated. 

The connecting rods are more robust than those of the 
B Series. Their big-ends are split obliquely and have lead- 
indium lined bearing shells, a type used also for the main 
bearings. As on the B Series units, the main bearing diameter 
is 2 in and that of the big-ends is 1j in. The distributor is 
mounted obliquely on the left of the front cover and is 
driven by a spiral gear on the camshaft drive jackshaft, on 
which is another spiral gear to drive the Hobourn-Eaton 
oil pump. 

The new engine weighs approximately 50 lb more than the 
Series B unit for the MGA. It produces 58 per cent more 
power with an increase of 1,200 r.p.m. in the peak engine 
speed; the actual net output is 107 b.h.p. at 6,700 r.p.m. 
The maximum torque, of 104 Ib-ft, is 35 per cent up and is 
obtained at 4,500 r.p.m., that is, 1,000 r.p.m. higher than on 
the push rod engine. 

In the Riley One-Point-Five, introduced just after the 
1957 Motor Show, the Series B 1,489 cm* engine is employed, 
but in the same state of tune as in the M.G. Magnette. As 
used in the Wolseley Fifteen-Hundred, this engine has a 
compression ratio of 7-2 : 1 and smaller valves than are found 
in the power unit of the other two cars just mentioned, which 
has a compression ratio of 8:3: 1.. The higher tune results 
in an increase in gross power output from 50 b.h.p. at 
4,200 r.p.m. to 68 b.h.p. at 5,400 r.p.m., with a corresponding 
benefit in respect of torque. 

For the Austin-Healey Sprite sports two-seater, which 
was announced in May, the Series A 948 cm® engine is 
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modified to give an increased performence. The compression 
ratio of 8:3: 1 is unchanged from that of the Austin A35 
and the Morris Minor, but in place of the single Zenith or 
S.U. carburettor, there are two S.U. instruments of semi- 
downdraught type, with 1l}in diameter bores. Other 
departures from the standard specification include the use 
of special valve springs and of exhaust valves with Stellite 
seats. 

The bore and stroke of this engine are respectively 62-9 mm 
and 76:2 mm. A net power output of 43 b.h.p. is obtained 
at 5,000 r.p.m., and the maximum torque, produced at 
3,300 r.p.m., is quoted as 52]1b-ft. The corresponding 
b.m.e.p. figure, of 136 lb/in*, can be regarded as good for 
a unit of this type. 


Coventry Climax 

Tucked away in the motor boat section at Earls Court was 
an interesting prototype four-cylinder 742 cm* engine with 
single overhead camshaft. It is a development of the com- 
pany’s vertical, outboard engine, which was initially a 
650 cm* unit, but was later increased in size to cope with 
heavier duties. The automotive version was evolved for a 
sports car project, at the request of Cooper Cars Ltd., but 
it does not seem likely that production will begin until 
well on into 1959. 

In many respects, the new unit, the FWM, is a scaled-down 
model of the famous 1,098 cm®* single camshaft engine. It has 
a bore of 64-3 mm and a stroke of 57-2 mm. The camshaft 
is chain-driven and operates the inclined, parallel valves 





Special valve springs and exhaust valves 
are fitted to the B.M.C. 948 cm® engine in 
the Austin-Healey Sprite sports two-seater 


Right: The interesting Coventry Climax 
FWM 742 cm® engine, seen in prototype 
form, develops 62-5 b.h.p. and weighs 120 Ib 
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An unusual feature of the Coventry Climax installation in the Lotus 
Formula | racing car is the use of a very small header tank with a blow- 
off tank beside it, to eliminate loss of coolant in the event of aeration 


through the medium of inverted-bucket type tappets. As on 
the larger engine, the combustion chambers are of wedge 
type, the sparking plugs being in the thick ends of the 
wedges, immediately above the squish shelves. Although 
the squish would appear to be directed away from the 
sparking plugs, it has been found that a secondary squish, 
from the thin end of the wedge, causes the main stream to 
swirl up and over towards the plug. 

Both the inlet and the exhaust tracts are on the left of the 
engine. The fabricated inlet manifold comprises a tubular 
balance pipe, carrying the two S.U. horizontal carburettors, 
and four off-take pipes; this balance pipe extends beyond 
the off-takes for numbers 1 and 4 cylinders and has buffer 
ends. To equalize the lengths of all the inlet passages and 
ensure even distribution, the off-takes are arranged in two 
pairs, each forming a narrow, symmetrical V with the apex 
opposite the appropriate carburettor. The divergence is 
carried through into the ports in the head. A common flange 
is employed for the inlet and exhaust manifolds, the latter 
being of the four-branch pattern with individual pipe 
lengths of about 6 in. 

Aluminium alloy is employed for the integral crankcase 
and cylinder block casting and for the cylinder head. The 
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the larger engine, is the direct driving of the distributor at 
the rear end of the camshaft. The weight of the FWM unit, 
complete with starter and belt-driven dynamo, is only 120 Ib. 
Since the output of the prototype, with a 10-3 : 1 compression 
ratio, is said to be 62-5b.h.p. at 7,500 r.p.m., the unit is 
clearly one of great promise. 


DAF 

One of the most carefully studied small cars at the Motor 
Show was the DAF 600, built at Eindhoven, Holland, by 
Van Doorne’s Automobielfabriek N.V., and released at the 
Amsterdam Show in February. That it is not already in 
production is attributed to a doubling of the originally 
planned output, with consequent revision of tooling, factory 
layout and raw material requirements. 

Its horizontally opposed twin-cylinder engine has a bore 
and stroke of 76 mm and 65 mm, giving a swept volume of 
580 cm*. A compression ratio of 7:1 has been adopted, 
and the output, based on the S.A.E. specification, is 22 b.h.p. 
at 4,000 r.p.m. On the same basis, the maximum torque 
is 32°4 lb-ft at 2,500 r.p.m. The light alloy cylinder heads 
have shrunk-in valve seats of austenitic iron, and the valve 
guides are of bronze. Basically of pent-roof pattern, the 
combustion chambers embody a squish step opposite the 
sparking plug, and the piston crowns are flat. The cylinder 
barrels are of bi-metal construction, having an aluminium 
jacket cast on to an iron liner. When production begins, 
these components will be manufactured by The British 
Piston Ring Co. Ltd. 

The valves are in line in the head and have single springs. 
They are actuated by light alloy push rods and flat-base 
tappets. The single camshaft is below the crankshaft and is 
driven by helical gears. Since the tappets are at 180 deg, 
only two cams are required, although, because of the inclina- 
tion of the push rods, there is some resultant side thrust 
between tappets and guides. Forged steel is employed for 
the crankshaft, which is counterbalanced to minimize the 
rocking couple. Copper-lead lined shells are fitted to the 
big-ends, and the two white-metal main bearing shells are 
of ample diameter and length to ensure long life. The 
crankcase embodies the oil sump and is split vertically on the 
plane containing the crankshaft axis. 

A Solex downdraught carburettor is mounted above the 
centre of the tubular inlet manifold, which embodies bends 
of large radius. Below the carburettor, the manifold is 
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cylinder liners are of the dry type and the valve seat inserts 
are of austenitic iron. A simplification, by comparison with 





jacketed, and the jacket is connected to the exhaust system. 
The exhaust pipes are siamesed behind the power unit. 

An extension of the camshaft drives the gear type oil 
pump, while the vertically mounted distributor is driven by 
a spiral gear on the crankshaft. The fuel pump is actuated 
by an eccentric cam on the distributor drive shaft. Direct 
cooling is augmented by a small, four-blade fan, which is 
crankshaft-driven and carries a V-belt pulley for the drive 
to the 6 volt, 240 watt, ventilated generator. The starter 
operates on an orthodox, toothed ring on the flywheel. 


Goggomobil 

It is intriguing that after several years’ experience with 
rear-mounted, parallel twin-cylinder two-stroke engines in 
their ultra-small Goggomobils, the German firm of Hans 


Left: The DAF horizontally opposed twin-cylinder air-cooled engine has 
austenitic iron valve seats and phosphor-bronze guides 


Below: In contrast to the earlier Hans Glas small cars, the new Goggo- 
mobil Royal has a four-stroke engine, with two horizontally opposed 
cylinders, mounted at the front instead of at the rear 

























Glas G.m.b.H. should have switched to a forward-installed 
horizontally opposed twin-cylinder four-stroke engine 
layout for the new and much larger Royal car. The models 
exhibited had the 682 cm*, 78 X72 mm engine, but a smaller 
version, with the bore and stroke equal at 72 mm, and a 
swept volume of 579 cm’, is also to be produced. The 
superficial similarity of the engine to the B.M.W. design is 
attributable to the fact that the designer, Ing. Irschinger, 
went to Hans Glas from that firm. 

The crankshaft is carried in plain bearings and is of built-up 
pattern. This is because, although the connecting rod eyes 
are not split, plain bearings are employed for the big-ends. 
The gear-driven camshaft is below the crankshaft, and it 
actuates conventional push rods and rockers. The light 
alloy cylinder heads have part-spherical combustion chambers 
with inserted valve seats, and the valves are relatively small. 
Served by individual coils, the sparking plugs are arranged 
radially, above and between the valves. 

A 12 volt starter-generator is mounted on the front of the 
crankcase, which is split horizontally. The cooling fan is 
bolted to the front of the armature. A rather surprising 
feature is the use of two carburettors close together on the 
tubular, exhaust-heated inlet manifold. The carburettors 
are of Bing manufacture and have barrel type throttle valves. 

With a compression ratio of 7-0: 1, the larger engine is 
stated to produce 30 b.h.p. net at 4,500 r.p.m., and to have 
a net maximum torque of 36-2 ib-ft at 3,000r.p.m. The 
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compression ratio of the 579 cm® engine is only 6°5: 1, and 
in this case, the power output and torque are respectively 
20 b.h.p. at 4,000 r.p.m. and 28-9 lb-ft at 2,500 r.p.m. 


NSU 

Reference was made earlier to the fact that the interesting 
NSU Prinz engine is a parallel twin-cylinder unit with cranks 
at 360 deg. That it has overhead camshaft valve actuation 
is of itself unusual, on cost grounds, in a unit of this type, 
but even more unorthodox nowadays is the eccentric drive 
to the camshaft. The use of this valve gear, designated 
Ultramax by its makers, is understandable, however, when 
it is appreciated that the arrangement closely resembles that 
used successfully by NSU for a number of years on their 
racing and roadster motor-cycles. 

On a half-speed shaft driven from the crankshaft, there 
are two eccentrics, mutually at 90 deg. From these, motion 
is transferred by straps to a similar pair of eccentrics on the 
cylinder head. Both pairs are counterweighted to minimize 
vibration. A rigid bar, of similar material to the eccentric 
straps, ties the upper and lower eccentric shafts. 

Because of the risk of overloading as a result of differential 
expansion between cylinder block and eccentric straps, the 
upper eccentric shaft is not coupled directly to the camshaft. 
The eccentric housing is pivot-mounted on the cylinder 
head; the pivot axis is appreciably ahead of the shaft, which 
is therefore free to move substantially vertically relative to 
the head. Between the end-plates of the eccentric shaft 
and the camshaft, there is a small segmental coupling block 
with a peg on each side; the pegs are offset circumferentially, 
one engaging in a hole in the driving member and the other 
in a similar hole in the driven member. Axial displacement 
of one shaft relative to the other is thus accommodated by 
slight angular movement of the coupling block. The 


differential expansion is insufficient to cause cyclic speed 
variation or any appreciable alteration in timing. 


Orthodox rockers actuate the valves, which are set at a 
relatively small included angle in part-spherical combustion 
chambers. The cylinder head casting is of aluminium alloy 
and incorporates an inter-chamber air space to help to give 
uniform cooling. Cast iron is employed for the cylinder 
block and, again, there is an air space between the bores. 
The pistons have slightly domed crowns and a compression 
ratio of 6-8: 1 has been adopted. For accessibility with a 


Right: A very interesting new small engine is the 583 cm®* NSU Prinz 
It is of the parallel twin-cylinder type and has an eccentric drive to the 
overhead camshaft. The fan is built on to the clutch unit 


Below: Installed in the car, the NSU Prinz power unit is so closely 
cowled that scarcely anything can be seen of the actual mechanism 
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fully cowled unit, the sparking plugs are positioned obliquely, 
outboard of the valves. 

The two-bearing crankshaft has a large balance weight 
between the crankpins and, like the B.M.W. 600, is of 
built-up pattern to permit the use of roller type big-end 
bearings. On the right-hand end of the crankshaft is the 
Bosch 12 volt starter-generator unit, and in an outrigger 
housing at the other end is the single-plate clutch, which 
embodies the fan. The clutch driven-member carries the 
helical pinion of the primary reduction to the gearbox. 
Inboard of the starter-generator is the helical gear that 
drives both the lower eccentric shaft and the oil pump. 
Another eccentric on the shaft actuates the fuel pump. 

This engine has bore and stroke dimensions of 75 mm 
and 66 mm respectively, giving a swept volume of 583 cm’. 
By the use of small valves, ports and carburettor, the power 
output has been deliberately restricted to 20b.h.p. at 
4,600 r.p.m. on the standard engine; this is to obtain long life 
and a good torque curve. The maximum torque is, in fact, 
29 lb-ft and occurs at the low engine speed of 2,300 r.p.m. 
Indicative of the de-rating of the standard engine is the 
fact that the newly announced Sport Prinz, with the same 
compression ratio, produces 50 per cent more power, and 
this has been obtained merely by opening up the breathing 
system. 


Rootes Group 

The new Super Snipe 3,651 cm® six-cylinder engine has 
undoubted pride of place in the Rootes Group programme 
and is a power unit of considerable technical interest. Its 
outstanding feature, as was mentioned earlier, is the use of 
part-spherical combustion chambers. The valves are 
disposed on each side of the longitudinal centre-line of the 
head, at an included angle of 63 deg. On the right-hand 
side of the engine are the separate inlet ports, fed by a 
Stromberg downdraught carburettor and a manifold, the 
centre portion of which is jacketed. The exhaust ports are 
on the left, and are also separate. Two three-branch 
manifolds are employed. 

On a multi-cylinder engine, inclined valves must of 
necessity have a more complex operating mechanism than 
parallel valves, but the only real complication on the Super 
Snipe engine is the use of separate rocker shafts for the inlet 
and the exhaust valves. Driven by a ? in pitch duplex chain, 











Two views of the new Rover 3 Litre engine. On the left can be seen the combustion chamber layout and the comprehensive air filtering and silencing 
arrangements. The right-hand viewishows the operation of the exhaust valves and inlet push rods by tappet rockers with floating roller cam followers 


with a Renold hydraulically controlled slipper tensioner, 


the camshaft is mounted relatively high on the inlet side of 


the cylinder block. The bucket type tappets run directly 
in the block and are inclined inwards, the inclination of the 
exhaust tappets being greater than that of the inlet ones. 
Offsetting the two arms of each rocker has enabled the push 
rod tunnels to be brought clear of the cylinders and com- 
bustion chambers; the exhaust push rods, because of their 
inclination, are disposed between adjacent cylinders. 

Owing to the large diameter of the valves, the plugs, which 
are positioned vertically in the head, are not immediately 
between them. Pressed into a machined spigot surrounding 
each plug boss is a steel tube through which the plug is 
inserted or removed. The tubes pass through a hole in the 
rocker cover, where sealing is effected by rubber rings. 
Insulated sleeves carrying the high-tension leads are pushed 
into the tops of the tubes, and the leads are concealed by a 
snap-on cover. 

Both the cylinder head and the integral block and crankcase 
unit are of cast iron. The sump joint face is well below the 
crankshaft axis. Four main bearings with white-metal shells 
carry the crankshaft. White metal is also used for the big-end 
bearings. To get a slight squish effect, the piston crowns are 
of short truncated-cone section, with a flat top. Three 
compression rings and one oil control ring are fitted, and the 
bearing surface of each piston is tin plated. Spiral gears on 
the camshaft drive the oil pump and the distributor which, 
positioned almost vertically at the front of the engine, is 
readily accessible. The crankshaft is equipped with a 
torsional vibration damper, in front of which is the pulley 
for the triangulated V-belt drive to the dynamo and water 
pump and fan unit; the fan has six blades. 

A compression ratio of 75:1 has been chosen, and the 
bore and stroke of the new engine are equal, at82-55mm. The 
gross b.h.p. is stated to be 112 at 5,000 r.p.m.—over 42 b.h.p. 
per litre—and the maximum torque is said to be 138 lb-ft at 
the modest speed of 2,000 r.p.m. That the torque curve is 
relatively flat is indicated by the fact that a figure of 110 lb-ft 
is obtained at 5,000 r.p.m. 

In the more popular range, the Hillman Minx four- 
cylinder engine has been bored out to increase the swept 
volume from 1,390 cm®* to 1,494 cm*. Thus, the same basic 
power unit as is already fitted to the Sunbeam Rapier and 
Singer Gazelle is now used in this car. The bore has been 
increased from 76:2 mm to 79 mm, and the stroke is still 
76:2 mm. At the same time, the compression ratio has been 
raised from 8-0: 1 to 8-5: 1, but an alternative of 7-0: 1— 
obtained by the use of pistons with concave crowns—is 
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available for markets where high-grade fuel is not readily 
obtainable. 

Although the changes have given only a relatively small 
increase in gross power output, 52:5 b.h.p. as against 
51 b.h.p., the torque improvement is marked. A torque of 
78-3 lb-ft at 2,100 r.p.m. is claimed for the new engine, 
whereas its predecessor produced 72 Ib-ft at 2,200 r.p.m.; 
the slightly lower engine speed for maximum torque can be 
attributed to the fact that both engines have the same valves 
and porting. The shells of the main bearings are still lined 
with white metal, but lead-indium is used for the big-ends, 
in view of the increased loading. 


Rover 

The new Rover 3 Litre engine is a direct descendant of 
the six-cylinder 2-6 litre unit employed in the Rover 90 and 
105 models; however, it is different in a number of respects 
other than size. Although the bore has been increased from 
the 73-025 mm of the earlier unit to 77-8 mm, the engine is 
still of the relatively long-stroke type, the actual stroke being 
105 mm. Nevertheless, it is capable of operating comfortably 
in excess of the speed of 4,250 r.p.m., at which its maximum 
gross power of 115b.h.p. is developed. The maximum 
torque of 164 lb-ft is obtained at the remarkably low engine 
speed of 1,500 r.p.m. and the rate of fall-off with increase 
of speed is low. These figures apply to the engine with the 
standard compression ratio of 8-75: 1, but the alternative 
of 7-5: 1 is available. 

So far as combustion chamber design is concerned, the 
practice adopted some years ago on the 75 engine has been 
followed. The underside of the aluminium alloy head is flat, 
and the joint face is inclined. Pistons with pent-roof type 
crowns are employed. One face of the pent-roof is parallel 
with the joint face and the other forms one wall of the 
combustion chamber; the head face comprises the second 
wall and the third is formed by a part-spherical depression 
in the left-hand side of the cylinder bore, at the top. As a 
result, the chamber is a compact cross between the wedge 
and the part-spherical types. 

The inlet valves are in the head, while the exhaust valves, 
which are inclined considerably from the vertical, are in the 
block and seat in the spherical portions. The chain-driven 
camshaft is mounted high in the left-hand side of the cylinder 
block. An innovation originating from the Rover 2 litre 
diesel engine is the use of floating roller cam followers, 
located in the bronze tappet rockers by means of spring 
clips. The exhaust valves are actuated directly by the tappet 
rockers, but the inlet valves are operated in the usual manner 
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by push rods and rockers on the head. To obtain good gas 
flow characteristics, the inlet manifold, with its S.U. 2 in 
bore horizontal carburettor, has been placed on the opposite 
side from the exhaust manifold, which, of course, is on 
the same side as the camshaft. 

Seven main bearings are provided for the crankshaft, as 
against the four bearings of the 2-6 litre engine. Both the 
main and the big-end bearings are copper-lead lined. Between 
the cams of numbers 5 and 6 cylinders is a spiral gear to drive 
the nearly vertical distributor. The dynamo, water pump and 
fan are belt-driven, in the normal manner, from the crank- 
shaft. 


Volvo 

As a demonstration of the high level of efficiency that can 
be attained with an orthodox, appareftly ordinary engine, 
the Volvo B 16 B four-cylinder, 1,583 cm* engine is worthy 
of study. It is a more sporting version of the already well 
known B16A engine and has an excellent power output 


Above: The Sunbeam Rapier 1,494 cm® 
engine has bath-tub combustion chambers 


Right: In contrast, the new Humber Super 
Snipe 3,651 cm® unit features part-spherical 
combustion chambers with inclined valves 
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of 85 b.h.p. at 5,500 r.p.m. The maximum torque of 87 Ib-ft 
occurs at the moderate speed of 3,500 r.p.m., so pulling 
power has clearly not been sacrificed for top-end performance. 

The bore of the B 16 B engine is 79-37 mm, the stroke 
80 mm and the compression ratio 8-2 : 1; the Series A engine, 
which develops 60b.h.p., has a 7:5: 1 ratio. A three- 
bearing, counter-weighted crankshaft is employed. On the 
gear-driven camshaft, the cams are flame hardened. Conven- 
tional practice has been followed in respect of the push rod 
operation of the overhead valves, which are disposed vertically 
in bath-tub combustion chambers. These chambers are 
recessed slightly behind the valves, to reduce masking and 
so improve gas flow. As mentioned in the introductory 
section, the inlet ports are siamesed, and two semi-down- 
draught S.U. carburettors replace the single Zenith instru- 
ment of the B 16 A engine. 


Miscellaneous, British 

For the Star Sapphire model, Armstrong Siddeley Motors 
Ltd. have produced a new cylinder block with a bore of 
97 mm; the cylinder dimensions of the Sapphire standard 
3,435 cm® engine are 90X90 mm and the same stroke is 
retained on the new unit, which has a swept volume of 
3,990 cm*. Both the main bearing housings and the con- 
necting rods have been stiffened, and copper-lead bearings 
with an indium flash are employed in place of white metal. 
A torsional vibration damper is fitted to the front end of 
the crankshaft. 

The push rods are now tubular and actuate larger valves. 
For the exhaust valves, KE965 steel with Stellite stem tips 


is employed. It will be recalled that the Sapphire engines 


have part-spherical combustion chambers, two rocker shafts, 
and that the inlet and exhaust push rods are inclined at 
different angles. 
employed on the new Humber Super Snipe. 


The layout is, in fact, similar to that now 
Carburation 
is effected by two downdraught Stromberg instruments. 
With a compression ratio of 7:5: 1—that of the standard 
engine is 7 : 1—the gross b.h.p. is 165 at 4,250 r.p.m. The 
maximum torque of 260 lb-ft is developed at 2,000 r.p.m.; 
both the torque and power outputs are about 30 per cent 
higher than those of the unit with square cylinder dimensions, 
which was fully described in the July 1953 issue of Automobile 
Engineer. 

In the latest Bristol 406, the Type 110 engine has a swept 
volume of 2,216 cm’, as against the 1,971 cm® of the earlier 
power unit. Even with the use of thinner dry liners it was 














only possible, with the existing cylinder centres, to enlarge 
the bore from 66 to 68:69 mm. Thus, the stroke has been 
increased from 96 mm to 99-64 mm to obtain the desired 
swept volume. The new crankshaft is of nitrided steel, 
with bolted-on balance weights, and both the main and the 
big-end bearings are of copper-lead. 

The overhead valve gear follows the familiar Bristol 
pattern, of inclined valves in a part-spherical combustion 
chamber. Vertical push rods actuate the inlet valves, while 
for the exhausts there are additional intermediate bell cranks 
and secondary transverse push rods to the valve rockers. 
Three Solex carburettors are fitted, and the compression 
ratio is 8-5: 1. As on the 2 litre engine, the maximum power 
output is 105 b.h.p. net, but it occurs at 4,700 r.p.m. instead 
of 5,000 r.p.m., owing to the longer stroke. The torque 
curve is flatter and peaks at 3,000 r.p.m., that is, 750 r.p.m. 
lower than that of its predecessor; the maximum torque 
has been raised by 6 lb-ft to 129 lb-ft. 

Announced in July, the 3-8 litre Daimler Majestic engine 
is substantially the 3} litre unit bored out from 82:6 mm 
to 86-4 mm. The stroke of 108 mm is unchanged, as are the 
compression ratio of 7°5:1 and the modified bath-tub 
combustion chamber layout with the valves at 7 deg to the 
vertical. Because of the employment of Borg-Warner 
automatic transmission, the integral crankcase and cylinder 
block casting differs slightly from that of the smaller-bore 
engine. The power output is up by 10b.h.p. to 147 b.h.p. 
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Left: A typical American V-eight ‘layout, 
that of the 5-44 litre Ford Fairlane. The 
compression ratio has now been reduced 


Below: Hydraulic tappets and a modified 
crankshaft assembly are among the changes 
in the latest Panhard Dyna 850 cm* engine 





at 4,400 r.p.m., and the maximum torque is 209 lb-ft at 
2,800 r.p.m. 

The fan cooling arrangement of the Friskysprint competi- 
tion car is described on a previous page. Several modifications 
have been made to the 492cm* Excelsior three-cylinder 
engine to improve its power and stamina. Because the 
unit will certainly be operated at sustained high engine 


The V-eight Pontiac unit has been enlarged 
for 1959. Because of the problem of space, 
a long V-belt drive to the dynamo is needed 
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speeds, the standard uncaged roller big-end bearings have 
been replaced by caged roller bearings. In addition, the 
porting has been altered, to give better breathing at elevated 
r.p.m., and the compression ratio raised from 7:5: 1 to 
8-5 : 1; the choke size of the Amal carburettors is unchanged. 
It is stated that the power output has been raised by 4 b.h.p., 
to the creditable figure of 34 b.h.p. at 5,600 r.p.m. 

Another maker to introduce a larger-bore engine for 1959 
is Jaguar Cars Ltd., whose Mark IX engine has a bore of 
87 mm and a swept volume of 3,781 cm*. The 3-4 litre 
engine has a bore of 83 mm, the stroke in each case being 
106mm. Copper-lead main and big-end bearings are 
employed, in view of the increased loadings. No changes 
have been made to the highly e‘ficient twin overhead cam- 
shaft layout, with its valves set at an included angle of 70 deg 
in the head. 

Although the standard compression ratio is 8:1: 1, a 
ratio of 7-0: 1 is optional. The S.U. starter carburettor 
now feeds the induction system at two points instead of 
one, to give improved distribution. With the 8:1: 1 ratio 
the power output is 220 b.h.p. gross, at 5,500 r.p.m., an 
increase of approximately 5 per cent. The torque improve- 
ment, however, is as much as 11} per cent, the Mark IX 
developing 240 Ib-ft at 3,000 r.p.m. 

The little Stirling sports saloon, manufactured by S. E. 
Opperman Ltd., is powered by an enlarged and considerably 
modified version of the Excelsior 328 cm* twin-cylinder 
two-stroke engine fitted to the same firm’s Unicar. 
Lawrence Bond, the designer of the Stirling car, has been 
responsible also for the engine changes, which include 
increases of both bore and stroke. The standard engine 
cylinder dimensions are 58 X62 mm, but the derivative has 
a bore of 64mm and a stroke of 66 mm, giving a swept 
volume of 424 cm*. 

Of more robust design, the built-up crankshaft has full 
disc webs, and the big-end bearings are of the caged roller 
pattern. Other changes include new cylinders, a different 
timing and modified cylinder heads; the compression ratio 
remains at 8:1 and cooling is direct, by means of ventral 
duct. A Zenith downdraught carburettor is fitted. Whereas 
the 328 cm* engine produces 18 b.h.p. at 5,000 r.p.m., that 
of the Stirling, at its present stage of development, develops 
25 b.h.p. at 5,500 r.p.m. 

Of the only two automotive diesel engines at Earls Court, 
one was the well established and unchanged B.M.C. 2:2 litre, 
fitted in the Austin Hirecar. The other was the Four 99 
Perkins, a 1-6 litre unit of advanced design, which was 
described in the Commercial Vehicle Show report in the 


An unusual method of air cooling is employed on the Friskysprint 
a small electric fan accelerates the air ducted from the front 
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On the Lancia 1,090 cm® Appia engine, the familiar narrow-angle vee 
cylinder disposition results in an extremely compact installation. The 
latest version has been tuned to an output of 53 b.h.p. 


November 1958 issue of Automobile Engineer. As supplied 
for installation in cars it develops 43 b.h.p. at 4,000 r.p.m. 
and its maximum torque is obtained at 2,250 r.p.m. 


Miscellaneous, Continental and U.S.A. 

The most interesting feature among the Continental engines 
seen at Earls Court was the petrol injection system intro- 
duced by Mercedes-Benz on their 220SE, 2,195 cm® six- 
cylinder unit; this system is dealt with in the later section on 
Carburation and Induction. Unfortunately, the same firm’s 
new 1,897 cm® diesel engine, fitted to the 190D car, was not 
exhibited. This is a four-cylinder unit with a compression 
ratio of 21:1 and an output of 55 b.h.p. at 4,000 r.p.m., 
based on the S.A.E. rating. Its maximum torque, on the 
same basis, is 83-2 lb-ft at 2,200 r.p.m. 

Three renowned Italian factories, Alfa Romeo, Fiat and 
Lancia, have each claimed increases of power output for 
their engines. The Alfa Romeo, 1,290 cm*, twin overhead 
camshaft, four-cylinder engine, of 74X75 mm bore and 
stroke, has been up-rated to 80 b.h.p. for the Giulietta Sprint, 
and 90 b.h.p. for the Sprint Veloce. An output of 115 b.h.p. 
at 5,800 r.p.m. is obtained with the latest version of the 


Although of orthodox design, the Volvo, of 1,583 cm* capacity, has the 
remarkably good power output of 85 b.h.p. at 5,500 r.p.m 





Beautiful workmanship and a high power output are combined in the 
Alfa Romeo, double overhead camshaft, 2000 Spider, producing 115 b.h.p. 


84-588 mm, 1,975 cm® engine in the 2000 Spider. The 
Fiat 500 unit now produces 2b.h.p. more than did the 
1958 series, and there is a tuned version of the 1,090 cm®* 
Lancia Appia, which develops 53 b.h.p. at 5,200 r.p.m., as 
against the 43-5 b.h.p. of the standard engine. Minor changes 
to the Dyna Panhard 850 cm®* unit include modification to 
the balancing, and strengthening of the crankshaft assembly, 
and reduction of the reciprocating weight; hydraulic tappets 
are now fitted. 

A departure from post-war transatlantic custom was the 


showing of 1959 American cars at Earls Court. Hitherto 
these manufacturers have exhibited the current year’s 
models. Although the change of policy is a welcome one, 
the models were, in general, so recent that there was a marked 
shortage of information as to the engine modifications that 
had been effected. In spite of the official suppression of the 
horse power race, some of the V-eight engines, among them 
the Pontiac, Oldsmobile and Dodge, have been increased 
in swept volume, with a consequent rise in power output. 

Although there are one or two instances of further increases 
in compression ratio, most of the American factories appear 
to have reached the limit possible with current fuels, sparking 
plugs and valve materials. Ford, in fact, seem to have gone 
too far and have made significant reductions—the first sign 
of a horse power slump. The 5-44 litre engine of the Fairlane 
not only has a ratio of 8-9: 1, instead of last year’s 9-6: 1, 
but it now has a two-barrel instead of a four-barrel carburettor. 
As a result the output is down from 265 to 225 b.h.p., though 
the fuel consumption is said to have been appreciably 
improved. 

On the Lincoln 7 litre engine, the ratio has been dropped 
from 10-5: 1 to 9-25: 1, but the four-barrel carburettor is 
unchanged, as, rather surprisingly, is the output of 375 b.h.p. 
The 5,769 cm* engine of the Ford Thunderbird has the 
same ratio as the Lincoln for last year, and its compression 
ratio is now 9-6: 1. It will be interesting to see whether, 
now that one manufacturer has broken free from the upward 
spiral, others will follow suit. On the other hand, the race 
may start again with the smaller units reputed to be under 
development by several of the American manufacturers. 


Carburation and Induction 


Impregnated Paper Element Air Filters Becoming Popular, and Thermostatically Controlled Hot- 


Spot Valves Falling Out of Favour 


» 

I ROBABLY the most noteworthy aspect of the Motor 
Show was the pronounced trend towards larger power units. 
Breathing areas through valves, ports, manifolds and 
carburettors have had to be increased, and in some instances 
carburettors of new design are used. Other problems arise, 
for although larger engines require greater mixture flow, 
the under-bonnet accommodation available for carburettors 
and air cleaners becomes less, particularly as the stylists 
lower the bonnet-line. The difficulties of flowing large 
quantities of air through very short downdraught carburettors 
are, therefore, increased. Not only is the space above the 
power unit becoming more restricted, but so also is the 
accommodation on each side, as still more accessories are 
positioned around the engine. Thus, it is becoming almost 
as difficult to find space for horizontal carburettors as for 
short downdraught instruments. In fact, the downdraught 
carburettor retains its popularity in a remarkable manner, 
and the exhibits of most of the big groups of manufacturers 
incorporated this type of instrument. 

In general, the downdraught carburettors on British cars 
are of Zenith and Solex manufacture; on the Continental 
ones, they are by Zenith, Solex and Weber; and on the 
American vehicles, Bendix-Stromberg, Carter, Rochester 
and Holley instruments are fitted. All these are of the open- 
choke type, in which the air and fuel orifices are of fixed 
dimensions. The alternative arrangement, known as the 
constant vacuum pattern, was as usual exemplified by the 
S.U. unit, in which the air and fuel orifices are variable 
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with changing requirements. These instruments are either 
of the horizontal or inclined horizontal design, the latter 
version being sometimes known as semi-downdraught. 

All makes of carburettor were well represented. Nearly 
all the open-choke types of carburettor of 30 mm diameter 
throttle and over are fitted with automatic economy systems, 
providing lean mixtures for part-throttle cruising. The most 
popular scheme is to employ a main jet to supply the fuel for 
weak mixture cruising, the enrichment for high power being 
effected by the use of a power jet, which is brought jnto 
action automatically when the full-throttle operating condition 
is approached. An exception to this is the American, Carter 
carburettor, in which the part-throttle weak mixture and 
high power enrichment is effected by a shouldered needle 
operating in a fixed jet orifice. 

In both instances, the economy device is generally operated 
by induction depression. The most common arrangement 
is a flexible diaphragm, spring-loaded in one direction and 
subject to induction depression. At part-throttle cruising, 
when the induction depression is powerful, the diaphragm 
is drawn up against its spring, and this closes the power jet, 
or enrichment system, to weaken the mixture. As the 
throttle is opened further, the induction depression becomes 
insufficient to hold the diaphragm against its spring, which 
then takes charge and forces the enrichment device open, 
supplying the richer mixture for high power. 

Almost invariably the economizer system is accompanied 
by an acceleration pump, and in most instances this is operated 


Automobile Engineer, 26 November 1958 





mechanically by interconnection with the throttle spindle. 
A noteworthy difference between the British and American 
carburettors is the fact that while all the British versions of 
the pump have a metal piston, or plunger, all the American 
examples have a leather cup type plunger, rather on the lines 
of a bicycle pump, but with a small coiled spring in the cup 
to force it outwards. On the Solex carburettor, however, 
the acceleration charge is delivered by a spring-loaded 
diaphragm instead of a piston type plunger. On most 
carburettors, the power-enrichment device is incorporated 
in the pump system. 

Compound carburation systems have become widely used 
on American and Continental cars, and there is a number of 
American V-eight engines equipped with complicated, 
compound four-barrel carburettors. In this type of arrange- 
ment, one pair of throttle barrels, with a common throttle 
valve spindle, forms the primary carburation system, supply- 
ing all eight cylinders from idle up to maximum cruising 
conditions. At this point, near full throttle, the secondary 
pair of barrels is brought into action, until the quantity of 
mixture being delivered is virtually doubled. The secondary 
pair of barrels is brought in automatically, either by a large 
suction diaphragm or by the employment of a pair of offset- 
mounted auxiliary throttle valves, which are bias-loaded in the 
closed position. Most of the Bendix-Stromberg instruments 
and some of the Carter and Holley units operate in this 
manner. 

While every American exhibit was fitted with an automatic 
choke, giving automatic cold starting with no manual control 
whatever, only a few British and Continental cars were so 
equipped. All the American and some Continental exhibits 
have the hot-air form of automatic control, in which heated 
air from a small stove on the exhaust manifold is drawn into 
the thermostat box and over the thermostat spring. The 
springs holds the strangler valve closed when cold; then, 
as the engine warms up, and hot air passes through the 
thermostatic control, the strangler valve is gradually opened. 
A vacuum piston gives the strangler valve an initial opening 
when the engine fires and so prevents overloading. All 
versions incorporate an automatic fast-idle system, which 
opens the throttle appropriately for the cold start, and then 
automatically reduces the idling speed as the engine attains 
working temperature. The only British exhibit to be 
equipped with this form of device was the Vauxhall Velox 
For the most part, British drivers seem to prefer a manual 
control of the starting system. In the Solex Thermostarter 
device, hot air is also employed to control the thermostat 
spring, which in turn operates the disc valve of the starting 
carburettor. 

Other British exhibits were fitted with the S.U. automatic 
starting system, which comprises a small auxiliary carburettor, 
feeding a supply of rich mixture directly into the induction 
system, and brought into and out of action by a thermostat 
in the cooling system. The Jaguar Mark IX engine is an 
example of this arrangement. On the Rolls-Royce and 
Bentley engines, the automatic choke is. of the offset 
strangler-valve pattern, controlled by a coiled thermostat 
spring in a recess in the coolant jacket. Here again, additional 
devices are incorporated to provide the initial strangler 
opening to give the automatic fast idle condition. This 
arrangement also includes a solenoid system that locks the 
strangler valve in the closed position while the engine is 
being turned over by the starter when the engine is cold. 

The continued lowering of the bonnet-line has called forth 
all the ingenuity of the carburettor designers in producing 
very short downdraught carburettors, and the squat appear- 
ance of some of the later models is indeed remarkable. This 
appears to be even more pronounced on the American four- 
barrel carburettors, where the carburettor itself is very much 
larger than its Continental single or twin-barrel counterpart. 
Closely linked with this problem of under-bonnet accom- 


Automobile Engineer, 26 November 1958 


modation is that of the arrangement of the air silencer, since 
the air passage of the silencer must fit over the top of the 
carburettor. On some of the American engines, the body 
of the air silencer envelops the carburettor. Oil bath air 
cleaners, which incorporate air silencing elements, were 
much in evidence at the Show, particularly in vehicles 
designed for export to dusty countries. A number of the 
American cars exhibited were equipped with paper element 
type air cleaners; the elements are expendable and the unit 
is cleaner to handle than the oil bath type. 

While all the American exhibits were equipped with 
mechanical, diaphragm type fuel pumps, driven from the 
engine camshaft, the British exhibits bore cither the AC 
mechanical type, or the S.U. electrical fuel pump. The 
S.U. pump is also a diaphragm type unit, but it is operated 
by a solenoid controlled by a make-and-break system. One 
advantage of the S.U. pump is the fact that it can be fitted 
in a cool position; on some vehicles it is in the boot. 

Induction systems continue to be a subject of controversy. 
With the orthodox form of bath-tub combustion space, the 
popular layout, with the induction and exhaust manifolds 
on the same side of the engine, is almost universal. It has 
many advantages, not the least of which is the easy applica- 
tion of exhaust heat for the hot-spot. When the induction 
manifold is above that of the exhaust and the two are bolted 
together in the middle, a hot-spot is readily obtained. In 
most instances, such hot-spots are of the contact type, in 
which the exhaust gases play upon the floor of the induction 
tract just under the riser. In some applications, however, 
both castings are open at the joint flange, and a copper plate 
is inserted between the two. The object of this is to obtain 
a rapid warm-up of the mixture. 

Although nearly every American exhibit was equipped 
with a thermostatically controlled hot-spot valve, there are 
indications that this device is losing favour on British cars. 
In this arrangement, a thermostatically controlled flap valve 
in the exhaust manifold directs exhaust gases up and around 
the riser portion of the induction tract when the engine is 
cold, and deflects them away from the hot-spot when it is 
warm. A coiled thermostat spring on the end of the flap 
valve spindle regulates the position of the valve in relation 
to the temperature of the exhaust manifold. Some of the 
exhibits had a coolant heated manifold, the coolant being 


There are two hot-spots on the Triumph TR3 induction manifold 
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circulated from the cylinder head through a jacket round the 
manifold. This arrangement is generally used with hemi- 
sperical head designs, where the induction and exhaust 
manifolds are on opposite sides of the engine. 

One common porting arrangement on four-cylinder 
engines is that in which a two-outlet induction manifold 
feeds siamesed inlet valve ports in the cylinder head. In an 
alternative scheme, individual inlet valve ports in the head 
are supplied with mixture from a four port-branch induction 
tract. The trend of design appears to be a movement away 
from siamesed inlet valve ports and avoidance of the placing 
of two exhaust valve ports together. An example of this is 
the Vauxhall Victor, which was exhibited at Earls Court 
last year. There is no uniformity in the cross-sectional 
shape of induction tracts, variations of which range from 
rectangular to circular, and include the D-section tract, 
with the flat forming the floor of the passage. 

A similar variety of arrangement is evident on the six- 
cylinder models. The three port-branch induction manifold, 
feeding three siamesed ports in the cylinder head, is perhaps 
the simplest design, but this is not so popular as it used to 
be. Six port-branch designs, in which each port feeds its 
individual inlet valve, are more in evidence. A variation 
of this is the compound induction system, exemplified by the 
Armstrong Siddeley Sapphire and the new Humber Super 
Snipe. In this scheme, an external four port-branch induction 
manifold supplies an inner six-port gallery cored within the 
cylinder head. On the Vauxhall Velox, alternate inlet and 
exhaust valve porting is employed, so that no two exhaust 
ports are adjacent. 

Induction design of the V-eight engines does not change. 
Indeed, it may be said that since Ford introduced the cross- 
over tract scheme in the States, long before the last war, no 
other induction design for a given type of engine has remained 
so static. This doubtless is because it is the best possible 
compromise. The system is employed with a single, twin- 
barrel downdraught carburettor, two or three twin-barrel 


Right: In the imposing carburettor assembly on the Chrysler 300E, two 
four-barrel compound downdraught carburettors deliver the mixture 
to a complex cross-over induction manifold for the eight cylinders 


Below: The Austin-Healey Sprite has a large shield to protect the 
carburettors from heat radiated from the exhaust manifold below them 








carburettors, one four-barrel compound carburettor, and 
with the Chrysler 300E, two four-barrel compound 
instruments. 

Little progress has been made in petrol injection. Both 
the G.M. Rochester arrangement and the Bendix electronic 
injection system are available as optional equipment on several 
American models, but from what information can be 
gleaned, production of these special items has been in small 
quantities. There were no American cars equipped with 
petrol injection at the Show. In fact, the only models with 
injection systems were the Mercedes Benz 300 and the 
220SE. It has been reported that, on the 220SE the injection 
equipment is offered at £150 extra. There is little hope of 
petrol injection competing with the modern carburettor 
until it can be offered at a comparable cost, and it is doubtful 
if this is possible. 


Two-cylinder engines 

Exhibited for the first time at Earls Court exhibition, the 
power unit of the DAF is a small air-cooled, horizontally 
opposed, twin-cylinder overhead valve engine, operating 
on the four-stroke principle. Like most other engines of this 





type, is has a downdraught carburettor mounted above the 
centre of a long fabricated induction pipe, which sweeps 
down to the inlet valve ports on the top of each cylinder 
head. The T-junction, where the riser meets the main 
induction gallery, is jacketed for exhaust heat, the exhaust 
gases being passed to the jacket through two small separate 
exhaust pipes. A small Solex downdraught carburettor is 
employed, and it is surmounted by what must be the smallest 
oil bath air cleaner ever exhibited at the Show. 

Another newcomer to the exhibition, and also in the very 
small car class, is the NSU Prinz. Its twin-cylinder engine 
is installed at the rear of the car. In this case, however, the 
cylinders are side-by-side, and the engine is tilted some 
15 deg from the vertical, towards the rear of the vehicle, 
the crankshaft being parallel to the rear axle. A very small, 
Bing downdraught carburettor feeds a short two port-branch 
induction manifold. Since the cylinders lie partly on their 
sides, the flow of mixture into the inlet ports is assisted by 
gravitational force. Attached to the top of the carburettor 
is the air intake elbow of a cylindrical air silencer, which lies 
neatly across the top of the engine. 

On the Dyna Panhard Z-16, which is equipped with one 
of the larger versions of the horizontally opposed 
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twin-cylinder air-cooled units, the single downdraught Zenith 
36-WI carburettor is retained. An exhaust-heated jacket is 
retained round the junction between the riser and the 


gallery. 


Four-cylinder engines 


The engine of the latest small Austin model, known as 
the A40, is similar to that of the A35. Both the induction 
and the exhaust manifolds are on the left-hand side, the 
induction manifold being the uppermost. A circular section, 
two port-branch induction manifold feeds siamesed inlet 
valve ports. An exhaust hot-spot box of generous propor- 
tions surrounds the riser T-junction, the lower flange of the 
hot-spot box being bolted to a similar flange on the exhaust 
manifold. From the lower portion of this box there is a 
tube to drain away excess fuel that may collect during 
cold starting. 

A Zenith downdraught 26-VME carburettor supplies the 
mixture. The design of this carburettor follows the well- 
known V-system; however, a new feature is the fact that both 
the main and compensator jets, instead of being in the floor 
of the float chamber, are screwed from the outside into the 
bottom of the chamber. Each jet is covered by a hexagon- 
headed plug. Like most carburettors of this small size, it is 
a static instrument, having neither economizer nor accelera- 
tion pump. For cold starting, the usual offset-mounted 
strangler valve is employed, together with linked fast idle 
system for positive opening of the throttle. 

Surmounting the carburettor is a circular, pan type air 
silencer, with the silencing tube pointing to the front. The 
four port-branch exhaust manifold joins the down-pipe just 
below the junction of the port-branches. Thence the down- 
pipe leads away to the rear, to the flattened oval section 
exhaust silencer just in front of the rear axle. The tail pipe 
is bent in a steep inverted U-form, to clear the axle casing. 
Fuel is supplied from the tank to the carburettor by an AC 
mechanically operated pump, well forward on the left-hand 
side of the crankcase. 

One of the most interesting of the British exhibits was the 
new Twin Cam MGA. This engine which, with a swept 
volume of 1,588 cm* develops 108 b.h.p., has exceptionally 
good breathing arrangements. It is, of course, a development 
of the B.M.C., record-breaking B series unit, known as the 
EX-181, which in supercharged form, set up a record of 
245 m.p.h. on the Utah salt flats last year. The cylinder 
head is of cast aluminium alloy, with hemispherical combus- 
tion chambers of the classic form. To assist in giving the 
high breathing capacity required for a peak power output at 
6,500 r.p.m., the inlet valves have a throat diameter of 1,4 in, 
while the corresponding diameter of the exhaust valves is 
1% in. 

Two large, S.U. HD6 1} in bore carburettors supply the 
mixture. They are mounted, in a semi-downdraught 
position, at an angle of 22-5 deg from the horizontal. Each 
instrument is bolted to a short siamesed induction manifold, 
which branches out to feed a pair of separate inlet valve ports, 
the front carburettor supplying numbers 1 and 2 cylinders, 
and the rear carburettor numbers 3 and 4, in the orthodox 
manner. The inlet valve ports in the head are extended 
outwards and form four separate stub-tracts, all being joined 
by a continuous flange to which the two induction manifolds 
are bolted. Following common practice with this kind of 
system, the two induction manifolds are connected by a 
balance pipe; above them, the openings from the balance 
pipe to the manifolds lead tangentially into the tract. The 
inlet valve port tracts in the head are of venturi form. Since 
the engine is not expected to run at very low speeds there is 
no provision for heating the mixture. 

An interesting feature of the carburettors is the flexible 
mounting of their float chambers, doubtless to prevent 
vibration from affecting the performance of the float and 
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Resembling in some respects a typical V-eight layout, the induction 
manifold casting of the Lancia Flaminia V-six engine bridges the space 
between the two banks of cylinders, and carries a Solex carburettor 


metering systems. This arrangement is occasionally employed 
on racing engines, where heavy vibration can induce flooding 
and other carburation difficulties. Another and more 
unusual aspect of the carburation system is the throttle 
spindle connections. Instead of being synchronized to 
operate together, the throttles are arranged so that the rear 
one opens slightly before the front one. Possibly this is to 
provide a more progressive pick-up at part throttle. Each 
carburettor is fitted with a small Vokes air silencer of the 
flame-trap pattern. The fuel supply to the carburettors is 
effected by means of an S.U. electric fuel pump mounted 
on the right-hand side of the rear of the chassis frame. 

A great deal of thought has evidently been given to both 
the charging and exhausting of the cylinders. Two separate 
exhaust manifolds are employed, one receiving the exhaust 
from numbers | and 4 cylinders, and the other from numbers 
2 and 3. Both manifolds join a common exhaust pipe 
connected to a single exhaust silencer. 

On the Citroén DS.19, the Weber twin-barrel compound 
downdraught carburettor has been replaced by a twin-barrel 
compound downdraught instrument of Zenith manufacture. 


On the NSU Prinz, 
a Bing single down- 
draught carburettor is 
mounted on a small, 
branched induction 
manifold. Note the neat 
arrangement of the air 
silencer and cleaner 











On the M.G. Twin Cam engine, the two S.U. semi-downdraught 
carburettors have their throttles coupled so that one opens before the other 


This latest carburettor has mechanically compounded 
throttle spindles, which are parallel to the engine crankshaft. 
On the ID.19, however; the Solex single-barrel downdraught 
carburettor is retained. 

Another example of continental compound carburation is the 
Borgward Isabella, which is equipped with a Solex, twin- 
barrel downdraught compound carburettor. On this instru- 
ment, the larger secondary barrel is controlled by a mechanical 
linkage connected to the smaller primary barrel. In addition, 
there is an auxiliary throttle valve underneath the main 
throttle valve of the secondary barrel. This auxiliary valve 
is pivoted eccentrically, and its spindle carries a lever with 
a counter-weight holding it in the closed position. At high 
power operation, the manifold depression opens the valve 
against the counterweight, and so brings the second barrel 
into action. 

Like the Mercedes-Benz 190SL, the Alfa Romeo 2000 
Spider is equipped with two Solex 44-PPH twin-barrel 
compound horizontal carburettors. This is a complicated 
and most impressive assembly, the secondary throttle 
barrel of each carburettor being brought in and out of 
operation by a large suction diaphragm, actuated by depres- 
sion from the primary barrel. A large air intake casting is 


bolted directly to the intake flanges of the carburettors, and 
from the casting a flexible rubber hose of large cross section 


t would be difficult to find a neater induction system design than that 
of the Borgward Isabella. The induction manifold is out of sight inside 
the rocker cover and is served by a Solex carburettor 


Apr uti 


> ae y Rae 





leads over to an oil bath air cleaner. The whole assembly 
completely fills the space available in the engine compart- 
ment, but the arrangement is extremely neat and gives 
evidence of much careful planning. On the smaller Alfa 
Romeo Giulietta, a single, Solex twin-barrel compound 
carburettor is employed. 


Six-cylinder engines 

Increased in swept volume from 3,435 cm® to 3,990 cm‘, 
the engine in the new Armstrong Siddeley Star Sapphire 
is now over-square, its bore and stroke being 97 mm by 
90 mm, instead of the 90mm by 90mm of the previous 
power unit. The somewhat complicated form of induction 
system is retained, although some portions of the tracts have 
been enlarged, as also have the inlet and exhaust valves. 
These have now valve head diameters of 1-8 in and 1:59 in 
respectively. 

As on previous Sapphire models, the main induction tract 
is a circular section passage on the right-hand side, extending 
the length of the cylinder head. From this tract, six separate 
ports lead off to the inlet valves. A partition in the middle 
divides the tract into two sections, and there is a calibrated 
balance-orifice in the partition between the two. Feeding 
the main tract are two short external induction manifolds, 
each of which carries a downdraught carburettor. The cast 
aluminium manifolds are of the two port-branch pattern, 
the tract being, in effect, of U-form, with the carburettor 
riser in the middle. One pair of outlet port-branches enters 
the main gallery tract between the inlet ports of numbers 1 
and 2, and numbers 2 and 3 cylinders in the front half of 
the main tract, and the other between the ports of numbers 
4 and 5, and 5 and 6 cylinders in the rear half. Both the 
external manifolds are coolant jacketed. The coolant passes 
through orifices in the cylinder head into the jackets, and the 
return circulation to the suction side of the coolant pump is 
by way of external copper tubes. Zenith-Stromberg 42 DIV 
fully automatic carburettors are employed; their threttle 
spindles are directly interconnected by a coupling rod, fitted 
with a universal joint at each end. The carburettors have 
economizer and acceleration pump systems, and are described 
in more detail elsewhere. As in the Sapphire 346 model, 
the petrol tank is below the boot, and the fuel is supplied 
to the carburettors by means of an AC mechanical fuel 





The Armstrong Siddeley Star Sapphire engine has two Zenith-Stromberg 


d »wndraught carburettors, the throttle spindles of which are interconnected 


by a coupling rod with a universal joint at each end 
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A well constructed layshaft assembly is 
employed for actuating the throttles of the 
carburettors on the Alfa Romeo 2000 Spider 


pump on the right-hand side of the engine crankcase unit 

On the left-hand side of the engine, each of the two exhaust 
manifolds is a three port-branch casting. The off-takes are 
adjacent to one another. From the off-take flanges, the two 
downpipes join a single exhaust pipe leading rearwards to 
the exhaust silencer. Two separate AC air silencers, of the 
L type, are fitted transversely above the engine. They are 
attached to the rocker cover by means of a conventional 
metal strap arrangement. 

A newcomer to the Rootes range, the latest Super Snipe 
engine, is a break-away from previous Rootes practice, in 
that the conventional inverted bath-tub type of combustion 
chamber of the previous 4:1 litre unit is superseded by a 
hemispherical chamber. This new engine is of 2:6 litres 
capacity, with a bore and stroke of 82-55 mm. As with most 
hemispherical head engines, the induction and exhaust 
manifolds are on opposite sides, the induction system being 
on the right-hand side. The mixture is supplied by one 
downdraught carburettor, mounted in the orthodox position 
in the middle of the induction manifold. 

An external, cast aluminium induction manifold forms 
only a portion of the induction system, which is of the 
compound pattern similar to that of the single-carburettor 
arrangement of the Armstrong Siddeley Sapphire 346. The 
induction manifold tract is of rectangular cross-section, and 
has four port-branches. Two extra induction tracts are cast 
in the side of the cylinder head, and from each run the three 
inlet valve ports. The general arrangement is such that the 
two front port-branches of the external induction manifold 
supply the front internal three-port tract, while the two rear 
manifold branches feed the rear internal gallery. It is of 
interest that, contrary to general practice, there is no balance 
orifice between the two internal galleries. The two internal 
galleries take the form of two long rectangular recesses in 
the side of the head. A long continuous flange extends the 
entire length of the induction manifold casting; it fits over 
the recesses and so forms their outer walls. 

As with all hemispherical head engines, with the induction 
and exhaust manifolds on opposite sides, the application of 
exhaust heat to the mixture presents many difficulties, so 
coolant heating is employed. The central portion of the 
induction manifold casting, for several inches each side of the 
riser, is jacketed. Three orifices in the cylinder head register 
with similar orifices in the induction casting, and hot coolant 
flows from the cylinder head through these to the hot-spot 
in the region of the riser. The outlet for the coolant is a 
copper pipe of surprisingly small dimensions, and it carries 
the coolant to the suction side of the pump at the front of the 
engine. 

Current practice has not been followed with regard to the 
design of the floor of the induction tract, since it is parallel 
to the axis of the crankshaft instead of to the road. The 
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ingoing air is filtered by a large diameter oil bath air cleaner 
of AC manufacture. This cleaner is of shallow section, and 
is on the left-hand side, at the front of the engine compart- 
ment. It has two silencing tubes, arranged almost diametric- 
ally opposite one another, one at the front and the other at 
the rear. From the cleaner, a corrugated rubber hose of 
large diameter is taken across the top of the engine to a 
racquet-shape air intake elbow, which fits on top of the 
carburettor air intake. 

The Zenith-Stromberg 42 DIV downdraught carburettor, 
which is a variant of the double venturi type instruments 
produced by Zenith, is similar to that fitted to the new 
Armstrong Siddeley Star Sapphire. It incorporates an 
automatic economy system for metering a weak mixture at 
part-throttle operation. This functions on the power jet 


principle, the main jet supplying the mixture for economical 


cruising at part throttle. At full throttle, the mixture is 
brought up to the required strength for maximum power by 
the addition of extra fuel metered through the by-pass jet. 
This jet is fed, from the float chamber, through a small 
poppet valve, the opening and closing of which is governed 
by a spring-loaded diaphragm type vacuum piston in the 
top of the float chamber. One side of the disphragm is in 
communication with the induction manifold, so that pressure 
differences in the induction system are transmitted to it. 


The induction system layout on the Austin A40 is not much different 
from that of the A35. A two-port induction manifold serves the siamesed 
ports in the cylinder head, and a Zenith carburettor is used 








Operation of the economy valve, therefore, is a function of 
load, as in the case of the Zenith VIG and VN instruments. 
The acceleration pump is of the spring-loaded, metal piston 
type, the discharge of fuel being controlled by the compres- 
sion in the follow-up spring. With this arrangement, the 
duration as well as the volume of the charge can be controlled. 
The pump is mechanically operated by a linkage connected 
with the throttle spindle. 

A hand-controlled strangler starter device is employed in 
conjunction with interconnected fast-idle mechanism for 
automatically opening the throttle a predetermined amount 
when the strangler is closed. An interesting feature of this 
fast idle system is its dual-purpose design: the single control 
knob on the instrument panel serves not only as a strangler 
control, in the usual manner, but also as a throttle control 
for running the engine a little faster than normal, to prevent 
stalling in cold weather, but without bringing the strangler 
into operation. This is accomplished by means of a specially 
shaped cam and loose-lever mechanism. The strangler 
butterfly is of the semi-automatic type, eccentrically pivoted. 
Fuel is supplied to the carburettor by means of an AC 
mechanically operated fuel pump on the right-hand side of 
the engine crankcase. 

The exhaust manifold is formed by two separate castings, 
one for the front and the other for the rear set of three 
cylinders. Each off-take flange is connected to a Y-tube, the 
leg of which passes back to a short length of flexible tubing, 
and thence to the single exhaust silencer just forward of the 
back axle. 

On the new Rover 3 Litre engine, the carburation system 
follows closely the familiar pattern of design that has become 
associated with this manufacturer. As in the examples 
previously described, the main induction gallery is cored in 
the left-hand side of the cylinder head, and there are six 
separate ports leading off to the inlet valves. However, 
instead of the internal gallery being fed by an external 
manifold, the inner gallery tract is supplied directly with 
mixture, by a single, S.U. HD6 horizontal carburettor, 
mounted on the middle of the main tract. 

The most impressive feature in the whole engine compart- 
ment is the size and detail of the air silencing and filtering 
system. A large cast aluminium air intake channel, of varying 
rectangular section, is attached to the mouth of the horizontal 
carburettor. It extends in a curve to the rear, and partly 
across the engine, to join a long air silencer of an elliptical 
section. This silencer lies longitudinally above the engine. 
In the front right-hand side of the engine compartment, 
behind the radiator, is an oil bath air cleaner, which is 
connected by another aluminium casting of generous 
proportions to the front end of the air silencer. Fuel is fed 
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The induction system of the new Humber 
Super Snipe is not unlike that of the 
Armstrong Siddeley Sapphire 346 model. A 
Zenith-Stromberg carburettor is employed 


— » 


Above: On the Daimler Majestic, two S.U. horizontal carburettors serve 
a six-port coolant-heated cast aluminium alloy induction manifold 


Below: Redesigned cylinder head and induction system of the Austin- 
Healey 100 Six. An external, six port-branch manifold is now employed 
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to the carburettor by an S.U. electric pump, installed close 
to the fuel tank, which is behind the rear passengers’ seat. 
A noteworthy feature is the accessible petrol filter in the 
engine compartment. 

As on the previous Rover models, the F-type cylinder 
head layout is employed, with overhead inlet and side 
exhaust valves. The induction system is on the right-hand 
side of the engine, and the exhaust manifold is on the left. 
This latter manifold is a single, six port-branch casting, 
with a central off-take. It leads down and to the rear, being 
continued by the exhaust pipe to two silencers, one in front 
and one to the rear of the back axle. 

Of the several possible porting arrangements of the six 
port-branch straight-rake induction systems, that which has 
been employed with such success on previous Daimler 
models has been retained for the new Daimler Majestic. 
Both the induction and exhaust manifolds are on the right- 
hand side of the engine, the induction manifold being 
uppermost. The long gallery tract is partitioned in the middle, 
and each half is fed by an S.U. horizontal carburettor. As 
in most systems of this nature, the dividing wall of the 
gallery contains a balance orifice. The inlet port-branches 
are arranged in pairs, so that those of numbers | and 2 
cylinders are close together, as are those of numbers 3 and 4, 
and 5 and 6. Thus, the exhaust port-branches are paired 
between the inlet ports of numbers 2 and 3, and 4 and 5 
cylinders, the exhaust ports of numbers | and 6 cylinders 
being at the extreme ends. Heat for the mixture is obtained 
by jacketing the induction manifold over the whole of its 
length in the familiar Daimler manner, the coolant inlet and 
outlet connections being at the front of the manifold. 
Externally the casting is D-section, with the flat of the D 
outwards, but the cross-section of the internal gallery tract 
itself is circular. A single cylindrical air silencer lies alongside 
the rocker cover, and is connected to the intakes of the two 


horizontal carburettors by an inverted Y-shape aluminium 
casting. There are two separate exhaust manifolds, the down- 
pipes of which join one another some 18 in from the flanges, 
and extend back to the single exhaust silencer, which is on 


the right-hand side just in front of the rear axle. Fuel is 
supplied by means of an AC mechanical pump, fitted on the 
left-hand side of the engine crankcase and actuated by an 
eccentric on the camshaft, in the usual manner. 

A radical alteration has been made to the power unit of 
the Austin Healey 100 Six. This B.M.C. C Series engine, 
of 2,639 cm* swept volume, is now fitted with a modified 
cylinder head having separate inlet valve ports, fed by an 
external six port-branch induction casting of light alloy. 
The induction manifold branches are formed in three pairs 
of adjacent ports. Thus, the two extreme ports in the 
cylinder head are the exhausts of numbers | and 6 cylinders; 
next come the inlet valve ports of numbers | and 2, and 
6 and 5 cylinders; then the exhaust ports of numbers 2 and 
3, and 4 and 5. The twin S.U. HD6 semi-downdraught 
diaphragm type carburettors are in the gap between the 
induction port-branches of numbers 2 and 3, and 4 and 5 
cylinders. They are mounted at an angle of 30 deg from the 
horizontal. As in several other installations of this kind, the 
float chamber of the forward carburettor is at the front, 
while that of the other instrument is to the rear. Although 
the cross-section of the induction manifold branches is 
circular, that of the main gallery tract is rectangular. The 
ends of the gallery are carried slightly beyond the port- 
branches of numbers | and 6 cylinders, doubtless to provide 
a buffer effect. As is usual with this kind of system, the 
induction tract is partitioned in the middle and a balance 
orifice connects the two portions. Each part feeds three 
cylinders and has its own manifold drain pipe. Each 
carburettor is fitted with a thin circular disc type air silencer, 
and a large metal asbestos-lined heat shield, running the 
whole length of the induction manifold casting, protects the 
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carburettors from excess heat radiated from the exhaust 
manifold system below. 

Larger inlet valves are now employed, the head diameter 
having been increased from 1} in to 1} in, and the throat 
diameter from lj in to 1$in. An alteration has also been 
made to the angle of the valve face. This was 60 deg, but 
is now 45 deg. The inlet ports have a special venturi form, 
designed to give the best possible airflow round the inlet 
valve guide. In addition, the diameter of the exhaust valve 
heads has gone up from li to 1 in and of the throat 
from 1,4 in to 14; in. The valves are of KE-965 and are used 
in conjunction with Stellite seatings. As in the previous 
version of the engine, the exhaust manifold is formed by 
two separate castings, each of which takes the exhaust from 
three cylinders. Each manifold has a down-pipe and off-take 
flange connected to a Y-piece, which leads down to the 
single exhaust system. The exhaust manifold castings each 
have a flat extension on the upper faces, which mate with 
similar cast faces, forming hot-spots on the induction 
manifold. These hot-spots are spaced between the induction 
manifold port-branches of numbers 2 and 3, and 4 and 5 
cylinders and are thus opposite the off-takes of the two 
carburettors. 

Another example of the present trend towards larger high 
performance engines is the power unit of the Aston Martin 
DB4. With a bore and stroke each of 92 mm, giving a swept 
volume of 3,670 cm®*, this engine is stated to develop a gross 
output of 263b.h.p. at 5,700 r.p.m. It is interesting to 
observe that the induction arrangement has been altered 
considerably from that of the earlier Aston Martin engines. 
Probably it is the improved breathing of the new induction 
system that has enabled this high output to be obtained. 
As before, there are individual inlet valve ports in the 
cylinder head, and two large S.U. horizontal carburettors 
are employed. 

There are two separate aluminium induction manifolds, 
each feeding three adjacent cylinders. Each manifold 
contains three separate tracts, which are in effect continua- 
tions of the inlet ports. These tracts join close to the 
carburettor outlets to form a broad arrow in plan view. The 
two manifolds are symmetrical, the middle branch of each 
being directly opposite the carburettor outlets. A large 
balance pipe connects the two manifolds, the junction with 
each manifold being made where the three branches meet. 
An interesting feature of the balance pipe is that it is carried 
on vertical stack pipes, some 1} in high, and, in addition, 
it has extended buffer ends. The balance pipe is in two 
pieces joined together by a short length of rubber hose, to 
which is connected the distributor tube for the mixture 


Two massive aluminium alloy castings connect the carburettor, air 
silencer and oi! bath air filter on the engine of the Rover 3 Litre car 
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from the S.U. thermostatic cold starting system. This 
system is of the well-known S.U. solenoid-operated valve 
type. The S.U. HD8 twin carburettors are mounted 
horizontally, and are fitted with Cooper, disc type air 
silencers. Two separate cast exhaust manifolds are employed, 
the circular section tracts of each merging into the off-take 
flange, which is taken down at an angle of about 45 deg 
to the rear. 

In the main, the carburation system on the new Jaguar 
Mark IX engine is similar to that employed on earlier 
versions of this well known power unit. The induction 
manifold, which is on the right-hand side, is of aluminium 
with the main gallery tract of rectangular cross-section. 
From the gallery the six individual, circular-section branch- 
ports lead directly to the separate inlet valve ports in the 
cylinder head. The exhaust manifold is on the left-hand 
side of the engine; to provide for adequate heating of the 
mixture, the induction gallery tract is jacketed over most 
of its length, and coolant is passed through the jacket from 
the rail directly above the induction casting. A balance 
orifice is incorporated in the partition in the main gallery. 

The twin S.U. HD6 horizontal carburettors are mounted 
on the main gallery tract, the front carburettor being between 
the inlet port-branches of numbers 2 and 3 cylinders, and the 
rear carburettor between the branches of numbers 4 and 5. 
Carried longitudinally above the carburettor, on the right 
side of the engine, is the Vokes long cylindrical air silencer, 
with its intake orifice at the rear. A Y-shape aluminium 
casting connects the two carburettor intakes with an orifice 
in the centre of the air silencer. 

An alteration has been made to the cold starting system. 
On the previous models, the S.U. automatic cold starter 
system fed a rich mixture through a small pipe to the middle 
of the main induction gallery tract. In the new system, the 
same type of S.U. starter device is employed, but instead 
of the single rich mixture supply to the manifold, six 
individual feed points are now used, one into each inlet 
port-branch. From the S.U. starter, the rich mixture is led 
down to a distributor pipe running fore and aft, under the 
induction manifold. Three separate pipes are taken from 
each end of the distributor pipe, at a point under each 
carburettor to bosses cast under each manifold port-branch. 
Care has evidently been taken to ensure that the six port 
feed pipes are of approximately the same length. 

The S.U. cold starter device, which is attached to the 
front carburettor, is as before a small auxiliary carburettor 
thermostatically controlled to go out of action when the 
engine has attained working temperature. It consists 
essentially of a spring-loaded needle valve, the arrangement 
being such that a rich mixture is metered for the initial start. 
When the engine fires, the needle is drawn down a little, so 
weakening the mixture. The thermostat control system 
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Unusually high mounting of the induction 
manifold balance-pipe, which has buffer 
ends, is a feature of the Aston Martin DB4 


consists of a disc valve, through which the mixture flows 
into the distributor pipes, the opening and closing of the 
valve being governed by a solenoid. A thermostat element 
in the coolant system controls a switch, which is in circuit 
with the solenoid; at a predetermined temperature, the 
thermostat comes into operation, de-energizes the solenoid 
and closes off the rich mixture valve. As in earlier versions, 
two petrol tanks are fitted, one in each rear wing, and fuel 
is fed to the carburettors by an S.U. double petrol pump. 

For some years Jaguar have been content to employ a 
twin-carburettor assembly, and they have done remarkably 
well with this. On the new 150S, however, the induction 
and carburation systems have been completely redesigned, 
and in place of the two separate, S.U. horizontal carburettors, 
feeding a six port-branch induction system, three separate 
horizontal instruments are now employed. The cylinder 
head was developed for the Type S car. Although it is 
known as the straight port head, the ports are in fact curved, 
in the usual Weslake manner, and have a venturi entry, but 
the curve is not so pronounced as on the earlier versions. 
The modified port arrangement has improved the filling 
capacity and the gain in power is impressive. As with 
previous examples of this engine, the combustion space is 
hemispherical, with the induction ports on the right-hand 
side and the exhaust ports on the left. 

Each of the three S.U. H8 2in bore carburettors feeds 
one pair of cylinders and so has a separate two port-branch 
induction manifold. The tracts are arranged so as to be of 
approximately equal length. In the central manifold the 
tracts are symmetrical, both branching out sideways from 
the horizontal riser and then turning inwards to join the 
cylinder head inlet valve ports. The two outer induction 
manifolds are different: the outlets of numbers 1 and 3 
carburettors are nearly opposite the inlet valve ports of 
numbers 2 and 5 cylinders. In the case of the front manifold, 
the two tracts branch outwards from the riser, as before, 
but the tract feeding number | cylinder leads away more 
sharply and then turns back slightly to join number | inlet 
valve port, while that supplying number 2 cylinder curves 
round more gently to its inlet port. The rear induction 
manifold is a mirror image of the front one. On the forward 
carburettor, the float chamber is to the front, while those 
of the other two carburettors are to the rear. A long balance 
pipe, in the form of an aluminium casting, extends along 
the top of all three induction manifolds. Heating for the 
mixture is provided by a second cast aluminium pipe, 
parallel with the balance pipe, but closer to the cylinder 
head. This pipe is connected in the engine coolant circuit 
in a manner similar to that of the other Jaguar models. 
Hot coolant enters the three manifold castings through ports 
in the cylinder head. It flows through the hot-spot jackets, 
and out through the aluminium tube to the coolant pump. 


Automobile Engineer, 26 November 1958 








Mixture for cold starting is metered by the S.U. thermo- 
statically controlled device. The thermostat, which is in the 
coolant system, operates a switch that energizes a solenoid- 
controlled valve. This valve governs the supply of rich 
mixture for cold starting purposes. The rich mixture for 
Starting is fed from the starting device into the balance pipe, 
at two points, by means of a two-branch distributor pipe. 
On the engine exhibited, each carburettor intake was fitted 
with a tapered ram trumpet some 2} in long. 


Petrol injection 

Only one car manufacturer exhibited models equipped 
with petrol injection. These were the Mercedes-Benz 300 
and the smaller 220SE models. Last year, the 300 model 
was shown for the first time with a port injection system, the 
previous 300SL versions having had direct injection into 
the cylinder combustion space. This year the same form of 
port injection system is retained on the 300 model on which 
a diesel type, six-element injection pump supplies fuel to 
the six injection nozzles in the inlet valve port-branches 
of the induction manifold. There is a single throttle valve 
in the induction tract, between the manifold and the air 
cleaner. As with most petrol injection systems, a mixture 
control unit, acting under the influence of induction manifold 
depression, regulates the stroke of the pump plungers and so 
controls the quantity of fuel passing to the engine cylinders. 
Additional devices are included in the system to meter the 
fuel in proportion to engine coolant temperature, air intake 
density and temperature. To ensure positive cold starting, 
an automatic starting device is incorporated. It is regulated 
by a thermostat unit in the coolant system. 

On the 220SE model, the injection system has been altered 
to cover more adequately the requirements of the smaller 
engine. Metering difficulties increase as the engine size 
becomes smaller, and it was found that the injection system 


of the 300 model did not produce the desired degree of 
consistency when applied to the 220SE. Therefore, a fresh 
design was evolved, employing a two-plunger jerk pump 


instead of the six-plunger type. This two-plunger pump 
runs at half crankshaft speed, and, since there are two cams, 
it discharges once per revolution of the crankshaft. 

There are six individual pintle type injection nozzles. 
They are close to the inlet valves in the manifold port branch, 
but are not fed directly from the pump. Each of the two 
pump plungers supplies a distribution block, and the 
nozzles for three adjacent cylinders are each fed through 
fixed jet orifices in each block. With this arrangement there 
are two injections per cycle to each cylinder. This results 
in an intermittent discharge, which, when timed to one inlet 
valve opening, will be out of phase with the other cylinders 
being fed from that particular distribution block. Thus, 


On the Jaguar 150S engine, the three 
horizontal carburettors feed three separate, 
coolant-heated induction manifolds 
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should the timing be such that in number | cylinder the 
first injection period occurs before the inlet valve opens, 
the second period will take place while the inlet valve is 
closing. And at the same time, the other two inlet valve port 
nozzles which are connected to the same distributor block 
will discharge also. Nevertheless, this system is reported 
to perform well. In this new design, a cam linked to the 
throttle spindle relates the discharge of fuel to the throttle 
opening and a centrifugal governor regulates the delivery 
in proportion to the engine speed. 

Also included are metering elements, which regulate the 
mixture strength according to changes in coolant temperature, 
air temperature and air density. There is, in addition, a 
thermostatically controlled metering system for cold starting; 
this operates in conjunction with a solenoid. Under over-run 
conditions, with the throttle closed, an idle cut-off device 
automatically shuts off the fuel when the engine speed exceeds 
1,500 r.p.m. 

From the tank, fuel is drawn by an electrically actuated 
fuel pump and passed through a filter to the injection pump. 
A pressure-balance valve ensures that fuel enters the injection 
pump at constant pressure. The induction manifold main 
gallery is mounted high above the engine rocker cover, and 
the port-branches sweep down and inwards to the inlet 
valve ports in the cylinder head. Since the branches vary 
in length from about 12 in to 20 in, there must be a consider- 
able ram effect, which is doubtless reflected in power increase 
at certain speeds. Owing to the transmission angle of the 
engine and the horizontal layout of the main induction gallery, 
the rear branch pipes are longer than the front ones. 

At the Show last year, Lucas exhibited a Jaguar cylinder 
head, equipped with the Lucas petrol injection system that 
had been used in a number of races, including that at Le Mans 
in 1957. This year, however, the injection exhibit on the 
Lucas stand was simply a motivated diagram, in which the 
flow of fuel was represented by coloured lighting. In this 
system, fuel is supplied to the metering pump by an electric 
motor-driven, high-pressure fuel pump, at a delivery pressure 
of 100 1Ib/in*. The metering pump consists basically of a 
sleeve rotating in a casing. Floating in the sleeve is a shuttle, 
free to move in either direction until it comes up against 
a stop. A number of ports is arranged around the circum- 
ference of the sleeve, and they line up with corresponding 
ports in the casing. Some of the ports round the sleeve are 
connected to the main supply pump, while others are con- 
nected to the injection nozzles. These nozzles are in the 
inlet valve ports of the engine, as in the case of the Mercedes- 
Benz unit. When the ports in one end of the sleeve and 
casing coincide, fuel enters, under the pressure of the pump, 
and forces the shuttle across to the stop at the opposite end, 
thus ejecting the fuel from the space between the shuttle 
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and the stop, through mating ports to the injection nozzle 
of one of the engine cylinders. As the sleeve rotates further, 
fuel enters the chamber which has just been emptied, and 
forces the shuttle across to the other stop, ejecting the fuel 
to another nozzle. As the cycle continues, the shuttle 
moves from one end of its chamber to the other, alternately 
receiving and ejecting a charge of fuel. Metering is effected 
by varying the stroke of the plunger. This is done by 
varying the distance between a fixed shuttle stop at one end, 
and a movable one at the other. The movable stop is linked 
to a mixture control, the piston of which is subject to 


induction pressure, so that the quantity of fuel injected iS 
metered according to requirements. Other control devices 
provide for automatic cold starting, etc. On the six-cylinder 
injection unit, the rotating metering sleeve contains two 
shuttle chambers, each of which houses twin shuttles. In 
the Lucas injection system, the inlet valve ports are throttled 
by a long sliding throttle plate, which is carried on rollers 
and extends almost the entire length of the engine. Thus, 
when the throttle is wide open, the intake orifices are com- 
pletely unobstructed; this, of course, is a highly desirable 
feature, particularly if induction ram effect is required. 


CLUTCHES 


Consolidation in Respect of Well Proved Designs and Lining Materials 


iy is often wrongly assumed that the increasing popularity 
of automatic transmissions spells doom for the friction 
clutch; however, even a very superficial examination shows 
that the reliable performance of these transmissions in many 
instances is dependent upon more than one clutch. For 
example, the Borg-Warner automatic transmission is 
equipped with two friction clutches, one single-plate direct 
drive or lock-out clutch, and one of the multi-disc type; 
both are hydraulically operated. 

Two centrifugal type friction clutches are employed in 
the ingenious automatic transmission of the DAF car. 
These clutches are, in fact, self energizing and similar in 
design. In each, the torque is transmitted by a drum and 
three spring-loaded shoes which, when the clutch is engaged, 
are pressed against the drum by centrifugal force. This 
arrangement is not unlike that of the British Twiflex 
coupling. 

The first clutch, which cannot transmit the full engine 
torque, cuts in at about 800 r.p.m.; then the second cuts in 
at roughly 2,500r.p.m. This gives a smooth start, even 
under most difficult conditions. These clutches, like the 
car, have been designed and developed by Van Doorne’s 
Automobielfabriek N.V., Eindhoven, Holland, who also are 
well known as manufacturers of commercial vehicles. 

Despite the progress of automatic transmissions, the 
single-dry-plate friction clutch is still fitted to the majority 
of cars produced in this country. For instance, the Borg and 
Beck Co. Ltd. state that their annual production of clutches 


Typical examples of Borg and Beck clutches exhibited at the Show 
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appreciably exceeds 10 millions which, allowing for 
export, must represent a surprisingly large percentage of 
the number of cars produced. 

The simple hydraulic control has proved most reliable 
and has gained further ground. It is, for example, fitted to 
the new Austin A40 car. One of the most attractive features 
of a hydraulic clutch actuating mechanism, as opposed to 
the purely. mechanical linkage formerly used, is that it 
introduces yet another opportunity of excluding engine noise 
and vibration from the inside of the car, although not all 
manufacturers have taken full advantage of this possibility. 

A flexible-centre plate is now a feature of practically all 
modern cars. The choice of rubber bonded inserts, rubber 
bushes or springs is generally determined by cost rather than 
merit. Fundamentally, the purpose of these flexible- or 
spring-centre driven plates is, of course, to provide some 
measure of torsional resilience in the transmission line. 
This not only helps to protect the gearing, but also is of 
benefit to the occupants of the car, since it reduces vibration 
and noise. The overall result is a general increase in 
reliability of the mechanical components of the transmission 
and the gearbox mountings. 

A flexible centre incorporating rubber may appear to be 
attractive owing to the natural damping characteristic of 
the material; however, this type cannot be used indiscrimin- 
ately, since damping causes the internal temperature of the 
rubber to rise and, in severe circumstances, may even 
occasion failure. There are, therefore, good reasons why 
car manufacturers use different centres for different applica- 
tions. 

The various lining materials used for dry-plate clutches 
appear to be well established, and no startling advances 
have been claimed during the past year. Twin- and triple- 
plate clutches, rather than new clutch linings, have been 
developed for racing and high-performance cars. Ferodo 
Ltd. have developed a new sintered metal clutch lining, 
designated SM7 material, but it is considered more suitable 
for heavy commercial vehicles and marine rather than car 
applications. 

If the baby car is defined as a vehicle which, within strict 
limits, is not a miniature version of larger cars, as are, for 
example, the Austin A35, Standard 10 and Renault 750, it is 
found that the motor-cycle type of multi-plate clutch has 
successfully invaded the automobile field, and can even be 
said to have a creditable record. Among the cars fitted with 
standard motor-cycle type clutches are the Frisky, Stirling, 
Unicar and Berkeley. 

S. Smith & Sons (England) Ltd. have made a noteworthy 
contribution in this field, by applying their magnetic particle 
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coupling and semi-automatic transmission to cars, as small 
as, for example, the Isetta, with engines down to 250 cm* 
swept volume. This coupling has, of course, been under 
development for several years; one of the difTiculties en- 
countered earlier, that is, oxidization of the ferrous powder, 
has been overcome by careful selection of particle size and 
shape. Detail improvements incorporated for the purpose 
of ensuring functional reliability include hard chromium 
plating of the surfaces that transmit the torque through 
the intervening powder when the coupling is energized. 
A recent development in the commercial field is that the 
well known French instrument manufacturers, Société des 
Etablissements Jaeger are producing this coupling under 
licence. Another clutch unit, produced by the Automotive 
Products Co. Ltd., is used in the Manumatic transmission 
system. Strictly speaking, this is not a transmission but a 
clutch control system, the operation of which is initiated by a 
sensitive switch on the gear-change lever. Whenever the 
driver initiates a gear change by moving the lever, a vacuum 
servo unit, responsive to inlet manifold depression, dis- 
engages the clutch. This clutch is of the centrifugal type, 
to ensure smooth re-engagement of the unit and automatic 


control when coming to rest or moving off again. This 
system has been available’ as optional equipment for some 
years for a number of British vehicles, such as Morris Oxford 
Series III, Austin A55 Cambridge, M.G. Magnette, 
Hillman Minx and others. 

This year, Newton and Bennett Ltd. did not exhibit 
their Newtondrive two-pedal control system, although it is 
available as optional equipment for several British models. 
The ingenious centrifugal clutch, it will be remembered, 
automatically engages as the vehicle moves off, and then 
disengages without necessitating movement of the gear- 
change lever when the vehicle comes to rest. Whenever a 
gear change is made, a switch in the knob on the lever 
brings into operation a vacuum servo for disengagement. 

The German Saxomat FL automatic clutch unit, produced 
by Fichtel & Sachs A.G., Schweinfurt, resembles the 
Manumatic and Newtondrive systems, although it differs 
in detail. It is fitted as optional equipment on a number of 
Continental cars. The lock-out clutch of the Borg-Warner 
automatic transmission has already been mentioned, and there 
is a similar type of unit on the Hobbs transmission. In both 
instances, the clutches are engaged by hydraulic pressure. 


TRANSMISSIONS 


Further Development of Automatic and Semi-Automatic Systems 


L, is now practicable to equip any size of car with some 
sort of semi-automatic or fully automatic transmission. 
British engineers have made a noteworthy contribution in 
the development and application of automatic transmission 
devices to medium and small size cars, even with engines of 
only 250 cm* swept volume. In the larger car field, that is, 
for cars with an engine capacity of 2 litres or more, the Borg- 
Warner transmission, now entirely of British manufacture, 
rules supreme in this country. Indeed, it is available for 
no less than twenty-four British car models. 

In the medium size quantity produced car field, it would 
appear that automatic devices have made the least progress 
Synchromesh gearboxes and their gear-change systems, 
including most steering column gear-change mechanisms, 
have proved remarkably reliable and are, moreover, inexpen- 
sive to produce. Manufacturers feel, therefore, for sound 
practical rather than sentimental reasons, attracted to this 
arrangement, and although they certainly have not been 
inactive in examining the advantages and disadvantages of 
automatic gearboxes, they have not yet committed them- 
selves on this subject. 

Perhaps it is the statistician who can give the correct 
answer to the question as to why automatic transmissions 
are more than just a fashionable or passing fancy. In this 
country as a whole, there is one car for every 176 ft of road, 
and it is obvious that the situation is much worse in London 
and other big cities. It is envisaged that in two years time, 
there will be only 150 ft of road for every car in this country. 
If the adoption of automatic gearboxes leads to an improve- 
ment in the general standard of driving, by permitting 
greater concentration upon actual driving and other road 
users, a significant contribution will have been made to the 
reduction of the number of road accidents. However, there 
is no reason to believe that these aspects are being neglected 
by motor manufacturers; indeed, two units are available 
which should prove very attractive for small and medium 
size car applications. 

The Motor Accessory Division of S. Smith & Sons 
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England) Ltd. have further developed their Selectroshift 
and the three-speed Autoselectric electro-magnetic powder 
type transmissions, which are entirely suitable for any size 
of car. Since they do not incorporate a hydraulic torque 
converter or any other device of relatively low efficiency, 
the losses are no greater than those occurring in conventional 
constant mesh and synchromesh transmissions. 

A semi-automatic, Selectroshift system is available as 
optional equipment for the B.M.W. Isetta 300, and is much 
appreciated as a reliable unit. No drastic departures from 
the original design have been found necessary. The inertia 
of the rotating mass has been reduced by the introduction 
of a stationary field member. As mentioned in the section on 
clutches, chromium plated operating faces are now employed, 
and attention to the control of particle size and shape has 
cured all oxidation problems. Powder Metallurgy Ltd. are 
now supplying the powder, so the whole unit is now of British 
manufacture, whereas formerly the powder had to be 
obtained from the U.S.A. 

In the Autoselectric transmission, two magnetic particle 
couplings and a layshaft type gearbox have been skilfully com- 
bined to provide automatic selection of three forward gear ratios 
and one reverse. The governor unit is particularly neat, being 
a simple electro-magnetic device, weighing not more than 
70 gm, which makes and breaks contacts to energize the 
appropriate powder coupling, or a solenoid for second gear. 
Upward and downward changes occur at different throttle 
openings and road speeds; thus hunting, or continual 
changing from one ratio to another under certain driving 
conditions, is completely eliminated. The system is, of course, 
well known, and it is therefore unnecessary to describe it 
fully here. 

Another unit that has been under development is the 
Mecha-Matic four-speed transmission, which has been 
designed and built by Hobbs Transmission Ltd. of 
Leamington Spa. Although there is no reason why the unit 
should not be equally satisfactory for larger or more powerful 
vehicles, it has deliberately been aimed at the smaller car 
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In the DAF belt-drive transmission, the pulleys on the power divider 
box and the spring-loaded pulleys on the final drive reduction casing 
are automatically adjusted relative to speed and manifold depression 


with a maximum engine torque of only 60 or 70 lb-ft. Hobbs 
Transmission Ltd. are indeed looking further ahead than 
the immediate future, by developing unit designs of gear- 
boxes and differentials suitable for independent rear suspen- 
sion. Conventional gearbox and final drive units of this 
layout have, of course, been well proved on many Continental 
cars such as Lancia, Austro-Steyr, Renault and Volkswagen. 
Rumour has it that possibly some British manufacturers 
may soon introduce a similar configuration. The demon- 
stration models available with the Hobbs transmission, a 
Morris Oxford and Austin A35, certainly satisfy the modest 
claims made for this system. 

As on previous versions, this unit incorporate two clutches, 
which are positioned one each side of the valve body. When 
oil pressure is applied to one side or the other of the clutch, 
a diaphragm is forced against an insulator disc, which in 


turn pushes the pressure plate against the spinner and then 


the whole unit against the front or back plate. These 
clutches, together with three similarly operated brakes, 
control a delightfully simple compound epicyclic gear, 
which does not have any annulus gears and runs remarkably 
silently. It is evident that much thought has been devoted 
to the automatic control system. Although the Mecha- Matic 
unit is a fully automatic transmission, semi-automatic 
two-pedal control is obtained by flicking the selector lever 


Right; On the three-speed gearbox specifically designed for the new 
mber Super Snipe, with a 2°6 litre engine, all the forward gears 
are synchronized and overdrive is available on top and second gears 


Below: DAF beit-drive arrangement being development tested under 
severe conditions, with the pulleys partly immersed in dirty water 


into the desired position. With automatic operation, it is 
always possible to obtain a lower gear ratio, for acceleration 
simply by depressing the accelerator pedal. The use of 
friction clutches and brakes ensures a high overall efficiency, 
which should make this transmission acceptable to those 
who like to motor the easy way. 

Van Doorne’s Automobielfabrieck N.V., of Eindhoven, 
have undoubtedly presented the most novel fully automatic 
transmission at this year’s Show at Earls Court. This 
transmission, the Variomatic, has been developed for the 
handsome littl DAF four seater family saloon. DAF 
engineers of course, are not novices in automotive engineering, 
but so far their reputation has been built up with commercial 
vehicles. If their protracted and carefully conducted tests 
mean anything at all, the Variomatic system should provide 
a simple, silent and reliable automatic transmission. 

Many unorthodox features of the Variomatic system are 
to be found between the clutch and the rear wheels. The 
two, spring-assisted centrifugal clutches each have three 
shoes, in an arrangement similar to that of the Twiflex 
coupling. Light spring-pressure and centrifugal force press 
these shoes against the driven drum at about 800 and 
2,500 r.p.m. in the primary and secondary clutches respec- 
tively—full details cannot be given as some features are not 
yet protected by patents. Two flexible joints and a propeller 
shaft transmit the drive to a power divider, which is a simple 
bevel gearbox containing an input pinion meshing with 
two bevel gears on a transverse output shaft. This bevel gear 
arrangement gives a reduction of 1:7: 1. Between the two 
bevel gears is a sliding muff coupling, which permits manual 
selection of either of them; in fact, it has three positions: 
forward, reverse or neutral. The neutral position is provided 
to permit engine tuning and running while the car is 
stationary, otherwise there is no reason why the forward 
drive gear should not be in permanent engagement for 
normal running conditions of this small private car. 


Mounted on the output shaft on each side of the power 
divider is a variable ratio pulley drive arrangement, the ratio 
of which is adjusted automatically. The outer flange of each 
driving pulley is extended to form a drum, which houses 
three centrifugal governor weights and a diaphragm type 
piston. The force with which the weights tend to push the 
pulley faces together is modified by the cam-like thrust face 
of each weight, and a further modification is obtained by 
exposing one side or other of the diaphragm piston. to 
manifold depression. The side upon which this depression 
is required to act is determined by whether the car is 
travelling downhill or not. 

Thus, it can be seen that the automatic pulley adjustment 
is sensitive to speed and to manifold depression, which is 
of course synonymous with load. This automatic adjust- 
ment of the pulley flanges forces the belt to climb up or down 
the V-groove. The system would work well on level ground 
or during hill climbing, but on downhill runs, little engine 
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Right: Smiths Autoselectric 
transmission sectioned for 
exhibition purposes 


Below: Sectioned governor unit 
for the Autoselectric transmis- 
sion. The contacts are just 
visible on the shaft approxi- 
mately mid-way between the two 
ends of the governor unit 
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braking would be available and the tendency would be 
towards higher and higher speeds if the DAF engineers 
had not found the simple solution to this problem, by 
exposing the opposite side of the diaphragm piston to 
manifold depression. This not only prevents a steady 
increase in car and engine speed, but also ensures that the 
throttle can be used to restrict the downhill speed of the 
vehicle. In practice, the accelerator position determines the 
downhill speed of the vehicle to the same extent as it does 
in bottom gear of any orthodox car. The only manual 
control necessary for normal driving is the change into a 
controlled downhill drive; it is effected by pulling a small 
knob on the dash. 

During the automatic adjustment of the driving pulley 
flanges, adjustment of the centre-to-centre distance between 
the driving and the driven pulleys or a variation of belt 
length would normally be necessary, but this is avoided by 
the ingenious construction of the driven pulleys. These, 
like the driving pulleys, are fabricated and are adjustable, 
but their adjustment is automatically effected entirely in 
proportion to the torque transmitted. This remarkably 
sensitive adjustment is made by a simple disc spring 
arrangement by means of which the width between the pulley 
flanges is varied appropriately. In fact, these spring-loaded 
pulleys are so sensitive to torque that they adjust themselves 
automatically to cornering conditions and thus obviate the 
need for any other differential driving mechanism. Each 
driven, spring-loaded pulley is mounted on the input shaft 
of a single-stage helical final reduction gearbox; this ensures 
adequate ground clearance for the telts and pulleys. Further- 
more, the whole final drive and spring-pulley unit is mounted 
on a wishbone-like suspension member in such a manner 
that a line through the pivot-centres of the wishbone passes 
through the lower, or tight, side of each V-belt. This 
minimizes torque reaction effects upon the suspension and 
subjects only the loose side of the belt to a minor distortion, 
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the tight side being only slightly twisted. Considering the 
complexity of the problems with which DAF engineers 
were confronted, their solutions appear attractive and their 
claim that the belts should last for about 35,000 miles, or 
the life of a good tyre, seems reasonable. An incidental 
feature of this transmission is that at least one wheel is 
driven under all conditions, even if the other spins on ice or 
on oil; in these circumstances even the least experienced 
driver should find it easy to start off from rest. A fully 
documented and illustrated description together with test 
reports should prove most interesting and informative to 
students, automotive engineers and keen motorists all over 
the world. 

[The Borg-Warner company has an _ important 
position in the field of automatic transmissions; and in 
Great Britain, no fewer than twenty-four car models have 
their torque converter type transmission, which has been 
made entirely in this country since September 1957. Borg- 
Warner ascribe their success not only to the quality of the 
transmission, but a sound policy of maintenance 
education, linked with an efficient service organization. It 
was realized, probably upon the basis of American experience, 
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that persuasion of manufacturers alone would not secure the 
Information, advice and tech- 


desired volume of business 
nical facilities were therefore offered to dealers, so that 
sufficient knowledge of the product could be disseminated. 
The most successful dealers understood how to pass on to 
their customers the knowledge and enthusiasm they them- 
selves had acquired. Although this is not strictly engineering, 
it would appear that there is a moral in this story which 
is well worth noting. 

That this design has been successfully applied to so many 
different British cars is very creditable, considering the 
engine size and capacity of the American cars to which it 
was first fitted. Among the vehicles equipped with it are the 

litre Standard Vanguard and the Humber Hawk, the 
Daimler Majestic, Jaguar XK150, and the Rover 3 Litre car. 
This record represents a high tribute to the flexibility of 
the unit, which is steadily gaining in popularity in this 
country. 

American cars fitted with Borg-Warner automatic trans- 
mission normally start in intermediate gear, whilst British 
cars start in low. An interesting variant is the installation 
of the Borg-Warner transmission in the Mercedes-Benz 300. 
This starts in intermediate gear at light throttle openings, 
but automatically starts in low gear for wider openings. 
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B.M.W. 300 engine with a sectioned, Smiths Selectroshift, electro- 
magnetic particle coupling and semi-automatic transmission system 


Only insignificant modifications have been introduced 
during the past year, and these were necessitated exclusively 
by manufacturing considerations, rather than functional 
shortcomings. Although automatic transmissions are fitted 
only to a small percentage of cars produced in this country, 
there is a persistent increase in demand for the Borg-Warner 
unit. 

Another product of this Company that is finding wide 
application is the Borg-Warner fully phasing, sprag type 
clutch. This is a self aligning unit and transmits torque 
only in one direction. In many instances, it is used to lock 
the stator rotor of hydraulic converter-couplings—true 
members only—to the stationary casing during the converter 
phase. 

A converter torque ratio of about 2 : 1, in conjunction 
with the automatic three-speed epicyclic gearbox, has proved 
entirely adequate for all the British applications. There are 
slight variations between the different installations of the 
Borg-Warner automatic transmission, but they are mostly 
confined to the provision for certain gear ratios to be kept 


Illustration of the circuit diagram of the electro-magnetic preselector 
gearbox employed on the Goggomobil TS 300 and TS 400 vehicles 






































in engagement, if desired; also, measures have been taken 
to prevent the engagement of low gear at speeds above 
10 m.p.h. 

The introduction of the entirely new three-speed gearbox 
for the Humber Super Snipe might be thought to be a 
retrograde step. However, when it is used in conjunction 
with the Laycock-de-Normanville overdrive it gives a close 
ratio five-speed gearbox, which should appeal even to 
discerning motorists. The ratios are as follows: 


Standard 3-speed and 
3-speed gearbox overdrive 
Ist 2-802: 1 2-802: 1 
2nd 1-623: 1 1-623: 1 
2nd overdrive 1-268 : 1 
3rd direct Psi ets 
overdrive ‘778: 1 


It would appear, therefore, that with the standard gearbox 
without overdrive, the spacing between the ratio of second 
speed and direct drive may prove an embarrassment. 

Helical constant mesh gears are provided for all forward 
ratios, of which the second and direct gears are equipped 
with constant-load type synchromesh and first gear with a 
more powerful baulk ring type synchromesh device. The 
selector forks seem commendably stiff, with ribs extending 
down to the rubbing pads on each side. As on earlier 
Humber and Hillman models, the remote control gear-change 
system is most effective. It is of the two-movement type, 
that is, selection is effected by one lever operating in the 
transverse plane and the actual engagement is effected by 
another lever, which moves in a longitudinal plane. No 
doubt the Humber engineers have decided that considerations 
other than weight saving are of primary importance in 
respect of this design, otherwise they would not have chosen 
a cast iron casing and the heavy, though neat, selector shafts 
and forks. 

A commendably realistic approach to automobile gearing 
has been chosen by the Moss Gear Co. Ltd. with their 
experimental constant-mesh synchromesh gearbox, Patent 
number 791,358. This relatively large and heavy looking 
transmission offers in effect six ratios, of which one is an 
overdrive. In principle, the design consists of a conventional 
layshaft type constant-mesh gearbox, with constant-load type 
synchromesh for all three forward gears. Interposed between 
the clutch and the constant-mesh gears is an epicyclic 
splitter-gear, which provides an overdrive ratio and direct 
input drive, and thus six ratios with a three-speed gearbox. 
A unidirectional sprag type coupling between the clutch shaft 
and the sun gear gives direct drive, whilst overdrive is 
obtained when the sun gear is stopped by a hydraulically 
actuated brake band. The driver effects this change simply 
by lifting the knob of the central, floor-mounted change- 
speed lever; this closes a cable-actuated hydraulic valve. 
When engaging the intermediate ratios, that is, overdrive 
first, overdrive second, or simply overdrive, it is of course 
unnecessary to operate the clutch; thus, once the technique 
and sequence of gear changing have been mastered, driving 
fatigue is reduced. 

The great advantage of a design such as this is that the 
overdrive and free-wheel have to cope with no more than 
maximum engine torque; therefore the design is lighter and 
simpler that that of the now conventional overdrive units 
attached to gearbox output shafts. However, it may prove 
impossible to produce this type of overdrive as an optional 
fitting, as are the Laycock-de-Normanville and the Borg- 
Warner overdrives. Now it will be interesting to observe 
to what extent the Moss splitter-gear principle will find 
application in the passenger vehicle field. 

It would appear that this initiates a development parallel 
to what is taking place in the American truck field, where 
similar multi-speed gearboxes are finding favour for long- 
distance haulage work, whilst automatic torque converter 
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Moss six-speed gearbox. The splitter gear and hydraulic contro! are 
in the section of the box adjacent to the joint face for the clutch 


types of transmissions are favoured wherever frequent starts 
and stops necessitate repeated gear changing. Possibly we 
may even see a functional separation of town and essentially 
long distance family cars. A feature much favoured on cars 
some time ago, of which Lea Francis is perhaps a more recent 
example, is a hill-holder to permit stopping and starting 


on upward gradients without skilful co-ordination of brake 
release and clutch engagement. A device of this type has been 
fitted to the Moss transmission, which, when fully developed, 
should command a great deal of interest. 


David Brown Industries Ltd. exhibited their $432 
neatly designed, well finned, four-speed, synchromesh 
gearbox, which is fitted to the new Aston Martin DB4. For 
sports and racing enthusiasts, this manufacturer also showed 
the formidable transverse, five-speed gearbox and final drive 
unit as used by Aston Martin for their sports racing cars. 

Many miniature type cars, which are not necessarily so 
very small in size and carrying capacity, have motor-cycle 
type gearboxes and, although unit construction is prevalent, 
Leonardo da Vinci’s invention—the roller chain—is still 
favoured as a reliable final drive. On these vehicles, chain 
tension adjustment has to be effected manually but it is not 
very complicated. The Stirling car, produced by S. E. 
Opperman Ltd., belongs to this group; so far as the gearbox 
is concerned it differs from the Unicar, produced by the same 
firm, in that it has a four-speed instead of a three-speed unit. 

Berkeley Cars Ltd. employ an Albion four-speed gearbox, 
on which even the gear-change is reminiscent of the positive- 
stop type of arrangement so popular on motor-cycles, that is, 
the actual central gear-change lever returns to the same 
position after each movement. In this application, a light 
indicates when neutral is obtained. Reverse is obtained by 
starting the engine in the opposite to normal direction of 
rotation, which is not difficult with the two-stroke engines 
used. 

The latest Goggomobil car, the T 700 model, is fitted with 
a four-speed, all-synchromesh gearbox of slightly unorthodox 
design. Powerful synchromesh units of the Porsche type 
are used on the primary shaft and layshaft. Furthermore, 
the final reduction gears for first speed are overhung behind 
the rear bearings; this is practicable because the gear casing 
is split vertically on the longitudinal centre-line. 


Automobile Engineer, 26 November 1958 


A powerful synchronizing effect is obtained with the 
Porsche mechanism, by virtue of the split synchronizer 
clutch ring, which has a certain amount of circumferential 
float, and which has to be compressed radially, by a sliding 
sleeve, before the dog teeth can engage. The outer periphery 
of the split ring has very shallow chamfers on each side to 
form, round the centre, a small ridge which, when the gear 
has been engaged, fits in a groove in the sliding sleeve and 
prevents involuntary disengagement. On the sliding sleeve, 
the internal teeth are, of course, also chamfered, so that axial 
movement in either direction tends to compress one or other 
of the two split rings. The synchronizing force is created by 
the radial compression of the split ring, and it is sufficiently 
large to ensure adequate synchronization in first gear, for 
which many other devices have proved conspicuously 
unsuccessful. The shape of the split ring itself is a com- 
promise between that which would give uniform stress under 
radial compression, the required synchronizing force and 
what can be accommodated in the design. In the Goggomobil 
transmission, the split rings are loosely mounted on support 
rings and retained in position by special circlips. 

An interesting feature of the Getrag electro-magnetic 
transmission, as fitted to the Goggomobil TS 300 and 
TS 400, is its particularly neat pre-selector arrangement. 
In this three-shaft transmission, two electro-magnets 
are energized, as required, to pull or push a suitably 
shaped plunger inside the driving sleeve. As this plunger 
moves into position, to engage a gear, it pushes four balls into 
grooves machined longitudinally in the bore of that gear. 


Illustration of the standard four-speed synchromesh gearbox and 
Laycock-de-Normanville overdrive unit fitted to the Rover 3 Litre car 


As installed on the Berkeley cars, the Excelsior unit has a chain final 
drive reduction and an open spur gear type of differential assembly 
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On the Hardy Spicer 
propeller shaft manu- 
factured up to 1934, 
plain bearings were 
used for the joints 


Since 1934, high- 
quality needle roller 
bearings have been 
used for the universal 
joints of the Hardy 
Sbicer propeller shafts 


On the five-speed transmission of the Lotus 
Formula | racing car, the nose-piece can be 
turned through 180 deg, about the output 
shaft, so that the input shaft and gear 
shift mechanism are then on the longitudinal 
centre-line of the vehicle 


A.C. Ace chassis, showing the 
transmission line and rigidly 
mounted final .drive casing. 
Hardy Spicer half-shafts are 
employed to drive the two in- 
dependently sprung rear wheels 
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There are now cight grooves in each bore, whereas formerly 
there were only as many as there are balls. This modification 
has materially improved the gear changing. The apparent 
simplicity of the arrangement belies the amount of work 
that the engineers of the Getrag G.m.b.H. (Ludwigsburg 
had to do before this method of gear changing was perfected. 
Among the problems were the choice of a suitable shape 
for the driving slots in the gear bores, of the shape of the 
leading and trailing ends of the plugs and of the best material; 
also, the best heat treatment had to be determined, to avoid 
indentation on the one hand and chipping on the other. 

A newcomer to the Show, the NSU Prinz, combines in 
a compact unit, the engine, single-dry-plate clutch, gearbox 
and helical final drive reduction to the differential of the 
swinging type rear axle. This transmission falls perhaps 
into the same group as those that have proved so successful 
on Renault and Volkswagen cars; on the other hand, the 
Lancia transmission and those of the David Brown sports- 


racing car and the Lotus Formula | vehicle form yet another 
group, but in these the desire to improve weight distribution 
has led to the mounting of the engine at the front and the 
gearbox and axle unit at the rear. 

Few modifications have been found necessary on the Lancia 
or David Brown gearboxes during the past year, but the 
Lotus gearbox is a development of that of the 1957 sports 
car and the Formula II unit. In fact, it has the same gears, 
used in conjunction with the ordinary spiral bevel reduction 
instead of the hypoid gears used last year. The peculiar 
configuration resulted from a desire to lower the driver’s 
position and reduce the frontal area of the car, and it 
necessitated the positioning of the propeller shaft to one side. 
Moreover, the nose piece and shallow intermediate casing 
can be turned through 180 deg, to bring the input shaft to 
the centre of the chassis, an arrangement considered necessary 
for sports car applications. An astonishing amount of work 
has{gone into the development of this gearbox and its control. 


Propeller Shafts and Final Drive Units 


Progress Confined Mainly to Improvements in Respect of the Manufacturing?Processes 


Feeuius shafts are mostly taken for granted now- 
adays, for even if they are neglected they perform satis- 
factorily for long periods. Little do we realize when we 
drive our cars how much this modern means of transport 
owes to history: the simple universal joint has been said to 
have been invented by Geronimo Cardano, who lived from 
1500 to 1576; but the device is literally as old as the pyramids, 
for Philo, a Byzantine writer, described one in the year 
250 B.C. Already in those ancient times universal joints 
were used for transport, that is, to keep the illustrious on 
an even keel whilst they were being carried, as befitted their 
rank, in sedan chairs. 

In Great Britain, by far the largest number of propeller 
shafts is-now produced by Hardy Spicer Ltd., a Birfield 
company, who first produced them in 1927 at a rate of 
240 per week. Meantime the factory has moved and grown 
to an area of 600,000 ft®, in which is undertaken a production 


Rig showing the technique of employing the Birfield Engineering electronic device for picking up signals from strair 
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of over 40,000 propeller shafts per week. Originally, plain 
bearings were used, but from 1934 onwards the high perform- 
ance needle roller bearing joint has played its part in the 
evolution of the modern automobile. The greatest single 
achievement has been the reduction in weight of the complete 
propeller shaft assembly of the present day, as compared 
with its counterpart of twenty-four years ago. This reduction 
amounts to about 20 per cent 

Shortly after the War, it became general practice for the 
sliding spline portion to be carried in the gearbox extension, 
whilst formerly it was just behind the front universal joint, 
where, admittedly its lubrication was often sadly neglected. 
Modern surface treatments and the development of longer 
lasting lubricants appear to have initiated a return of the 
sliding portion to its former and technically sounder position. 

Some manufacturers seem to prefer a flexible joint at one 
end, thus introducing perhaps a little more flexibility into 


gauges on rotating shafts 











shaft on each side of the Panhard car, the 

flexible element being a rubber bush / 

bonded between stee/ sleeves adjacent to 
the outer universal joint of the shaft 


Resilience is introduced into the final drive 
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the transmission line besides eliminating a lubrication point. 
Mercedes-Benz have obviated the need for lubrication of the 
universal joints in service, by shaping the spider in such a 
manner as to provide sufficient space for all lubricant needed 
for the expected life of the joint; all Mercedes models 
produced in the past few months have been fitted with this 
type of joint. Hardy Spicer on the other hand advocate 
permanently sealed universal joints, which would give the 
same results at modest extra cost. 

The live shafts of independently sprung driving axles 
bear, of course, more than a fleeting resemblance to propeller 
shafts; to begin with many an independent driving wheel 
suspension would be impossible were it not for the reliability 
of universal joints, as developed for propeller shafts. Since 
the application and requirements are not exactly the same as 
for propeller shafts, some very interesting development work 
has been done over the years, particularly for front wheels 
that are driven as well as independently sprung. The 
problems of rear wheel drive are far less difficult; nevertheless 
they have not been neglected. Mercedes, for instance, have 
developed their roller type sliding joint to reduce the thrust 
load on the bearings. This thrust can be extremely high, 
since it is the product of the load on the splines, due to 
torque, and the friction coefficient between the internal 
and external splines, and this varies with the state of 
lubrication. 

Lotus cars in which the Chapman strut-type independent 
rear suspension is used have no sliding portion on the 
final drive or half shafts. This is because these shafts form 
the transverse radius rods of the three-member suspension 
of each wheel, and they have to react only the cornering load 
of the car. Whilst it might be considered risky to impose 
upon a shaft torsional as well as compressive stresses, the 
system has worked satisfactorily and the only failure that 
was experienced during the testing of a formula racing car 
was attributed to external sources, rather than to failure of 
the strut; in fact, additional bending stresses were induced 
when the shaft fouled a body panel. 

Developments of this nature require good research 
facilities, such as those concentrated in a special department 
of the Birfield Group. A noteworthy device, known as the 
inductive coupling has been developed there. This 
eliminates slip rings, which had formerly to be used to 
transmit electrical signals from strain gauges on rotating 
parts to stationary instruments such as oscilloscopes. Various 
types of slip ring have been used, but with varying success 
since they are very sensitive to interference from vibrations, 
dirt or oil. The inductive coupling consists of a coil of wire 
wound round the rotating part and a stationary pick-up coil 
connected to the receiving instrument. Thus mechanical 
connections between rotating part and the stationary 
instrumentation are avoided. 

Electrical signals passing to the rotating coil set up a 
magnetic field, which causes a voltage to be generated in the 
pick-up coil. This voltage is proportional to the strength 
of the signal. The system is not yet suitable for really high 
speed application, such as might be found in the turbine 
field, since the electronic oscillators required for the 
generation of the signals, together with the batteries and 
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transistors, must be fastened to the rotating part in a manner 
such as not to disturb the balance. Clearly, the limiting 
feature is the attachment of these components rather than 
their inherent characteristics. In any case, the speeds attain- 
able at present are quite adequate for automobile develop- 
ment work. 

A survey of propeller and final drive shafts would hardly 
be complete without mentioning the final drive shafts of the 
Panhard car, on which some torsional flexibility is obtained 
by bonding a rubber sleeve to the output end and to the 
propeller shaft itself. This arrangement has worked most 
satisfactorily over a number of years. 

It is probably owing to the imminence of the introduction 
of independent suspension on production cars, that attention 
has been paid to constant velocity joints. The well proved 
American Rzeppa joint can now be obtained in Britain 
from Unipower Rzeppa Ltd., another member of the 
Birfield Group. Several of these joints were on show at 
Earls Court; all are treated and sealed so that they do not 
require any servicing during their expected life. 

So far as final drives are concerned, it is almost impossible 
to pinpoint any specific developments; nevertheless, a 
tremendous amount of work has been done, particularly on 
hypoid gears. Considerable attention has been paid to gear 
and pinion mountings and to the manufacturing process 
itself, to obtain more silent and reliable operation. A 
significant factor in this progress is the successful research 
that has been carried out on the heat treatment of metals to 
obtain adequate gear loading capacity. In short, the improve- 
ments have been primarily confined to the manufacturing 
process rather than to the development of novel design 
features. 

Production cars, without exception, embody the conven- 
tional differential, although some of the smaller cars, notably 
the Stirling, NSU Prinz end others have spur-gear type 
differentials. Only sports cars are fitted with the Z.F. limited 
slip differential, as optional equipment, notably the Lotus 
and Porsche models. On American cars, the Thornton 
controlled-slip differential is a favourite optional extra, at 
about forty dollars; it gives immeasurably improved traction 
on slippery or icy roads. 

A particularly good space-saving design of final drive is 
that of the Fiat 600. The employment of two inboard 
bearings for the swinging half shafts is avoided by placing 
the pot type universal joints right inside the differential gears. 

There is no evidence yet of the introduction of two-speed 
final drives for cars, or of an overdrive unit incorporated in 
the final drive, as has been frequently advocated. Perhaps 
this will appear when all-round independent suspension is 
more widely applied to the popular mass-produced car. 
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Rear Suspension 


Live Axle Layouts Continue to be the Most Popular Form of Rear Suspension for Use on 


Quantity-Produced Saloons, and Even for Many Sports and Racing Cars 


ryy 

I HE clamour of the popular press for independent rear 
suspension has gone unheeded by the car manufacturers, 
and it is evident that the live axle is still regarded by engineers 
in the industry as satisfactorv. Not only is this true of the 
British and American quantity-produced saloon and con- 
vertible cars, but also of the British and Continental high- 
performance cars, such as the Alfa Romeo, Aston Martin, 
Bristol, Facel Vega, Ferrari and Jaguar. However, lateral 
stability of the axle has recently been given more attention 
On the Bristol car, it has been improved by the use of a 
Watts linkage, while on the Ferrari, washers have been 
fitted at each side of the bonded rubber bushes of the 
spring eyes. 

Among the very small cars with rear engines and rear- 
wheel-drive, where a live axle could not be used, swing 
axles are popular. This type of suspension has a tendency to 
have bad characteristics unless stiff springs are used, but it is 
undoubtedly the least expensive of the independent varieties 
Engineers faced with the design of this type of suspension 
have many problems to solve with regard to obtaining 
lateral stability of the wheels, while at the same time pro- 
viding sufficient float for the engine and transmission unit, 
and avoiding excessive body boom. 

Fiat use a live rear axle on their cars with the engine at the 
front. This principle has also been followed by Hans Glas 
on their new model. On the new Alfa Romeo 2000 Spider 
cabriolet, the rear suspension is identical with that of the 
1900 range. The rigid axle unit is located in the fore-and-aft 
directions by two radius rods, which are rubber-pivoted. 
These rods are attached to dished pressings pendant from 
the banjo axle casing, immediately below the coil spring 
seats. The coil springs have ground ends and are carried 
coaxially with the telescopic dampers. Their upper ends are 
in turret pressings that extend, one each side, into the 
luggage boot. Lateral location is effected by a wishbone link 
attached, at its apex, to the top of the banjo pressing; the 
pivots at the forward ends of the wishbone arms are widely 
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spaced. This link, together with the radius rods, react the 
braking and acceleration forces. Rubber-bonded bushes are 
used at both ends of the wishbone; thus, none of the pivots at 
the rear of the car requires lubrication. 

It is interesting to see that the rear suspension of the 
Austin-Healey Sprite is designed on the same basic principle 
as that of the original Austin Seven cars. The assembly 
comprises a live axle, quarter-elliptic springs and radius rods. 
No fewer than four bolts and one U-bolt are required to 
secure the end of each spring in the longitudinal, box 
section member in which it is anchored. The forward end of 
each radius rod is pivoted on rubber bushes carried high up 
near the upper end of a tapered channel section pressing 
welded to the axle tube. This pressing also extends below 
the axle, to form the anchorage for the spring eye and the 
link connected to the lever arm type, hydraulic damper, 
which is mounted on a chassis member. A bump rubber, 
secured by a split pin, is mounted on a platform welded on 
top of the channel pressing, at a point above the radius rod 
connection, and a moulded strap limits the rebound move- 
ment of the axle 

A new Dutch product, the DAF car, has independent rear 
wheel suspension, which the makers describe as being of the 
swinging arm and reaction beam type. All the driven 
members of the Variomatic transmission are attached to the 
fabricated suspension arms, which resemble a wide-angle 
wishbone. These arms are formed from channel pressings 
welded together at the hub ends. Both have opposed 
tapered rubber bushes; the rear pivots are close to the 
longitudinal centre-line of the car, as viewed in plan, while 
the front ones are immediately behind the heelboard. 

Axle tubes are welded to the outer ends of the arms, to 
form the housings for the hub bearings. Flanges are attached 
to the inner ends of the tubes to receive the transmission 
pulley and gear case units. A line drawn between the centres 
of the front and rear pivot bushes passes through the centre 
of the pulley groove, as viewed in plan, and through the 


A de Dion rear axle is employed on the 
Peerless chassis, and it is located solely 
by the semi-elliptic springs. An unusual 
feature of the arrangement is that there is 
no bump rubber, but a rebound stop is 
fitted just to the rear of the drive shoft 






































































Independent rear suspension has been a feature of the A.C. cars for 
many years, Although no unusual means of insulation have been 
adopted on the Ace, it is remarkably free from transmitted road noise 


centre of the shaft, as viewed in elevation. Thus the distance 
between the driving and driven pulleys does not vary with 
road wheel movement. A dished pressing forms the seat for 
the coil spring, in which is housed a long conical bump 
rubber. A rising rate characteristic is obtained by virtue of 
the out-of-line arrangement of the pivot bushes and early 
contact of the low-rate bump rubber. Telescopic hydraulic 
dampers are attached to lugs on the lower flanges of the 
torque arm. 

Independent rear suspension of the swing axle type is 
employed on the Friskysprint. Each of the long radius 
arms is rigidly attached to the housing for the hub bearing 
and pivots on a universal joint attached to the longitudinal 
frame member. The joint, which is fitted with a grease 
nipple, is screwed into the arm to provide adjustment for 
alignment of the track of the road wheels. Since the hub 
contains a self-aligning ball race, packings are not required 
between the joint and the frame member. With the car in 
the laden condition, the rear wheels are set to a toe-in of 
> in. 

Che lower end of the spring and telescopic damper unit ts 
ecured, with a rubber bush, to the hub, the upper end 
being secured in a similar manner to a bracket on a hooped 
tubular cross-member. Both the rubber bump stops and 
the rebound stops are incororated in the damper unit 

On the Friskysport, the rear suspension remains un- 
altered. It consists of a live axle, located by two torque arms 
rigidly attached to the axle and pivoted on rubber bushes. 
Hydraulic telescopic damper and spring units are mounted 
above each attachment of the arm to the axle; these dampers 
also limit the axle movement on both bump and rebound 
strokes. The springs have a high rate, and relative movement 
between the rear wheels is limited by the flexural stiffness of 
the arms. Adjustment for alignment of the rear suspension is 
provided by left- and right-nand threaded connectors at the 
forward ends of the torque arms. 

Representing a complete departure from previous Gog- 
gomobil designs, the new Royal has a conventional live rear 
axle and semi-elliptic springs. The springs have only three 
leaves, 14 in wide, and full-length plastics interleaves are 
incorporated. These interleaves are of I-section, and their 
flanges not only locate them, but also help to keep the spring 
leaves in line. Clips are fitted and they are rubber-lined: 
this practice is adopted on most cars manufactured on the 
Continent. Telescopic dampers are connected to the bottom 
plates that retain the spring. A three-convolution combined 
rubber spring and bump stop is attached to a longitudinal 
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member of the body structure, immediately behind the axle. 
The seat for the semi-elliptic spring is extended to bear 
against this rubber spring when it is in operation. 

On the NSU range of vehicles, a unique swing axle type of 
rear suspension is used. The whole hub assembly on each 
side is mounted on a tubular member, which, instead of 
being of the usual triangulated form with the hub at the 
apex, as viewed in plan, is of curved shape, its two ends 
being pivoted in rubber units. The two pivots on each side of 
the vehicle are as close as possible to the longitudinal centre- 
line of the chassis, and the distance between them is approxi- 
mately 3 ft. The half-shafts have universal joints at their 
inner ends and flexible couplings at their outer ends. 

A pressing welded to each tubular swing axle forms both 
the seat pan for the coil spring and the flange for the hub. 
The upper end of the coil spring and coaxial damper assembly 
is carried in a tower-shape pressing welded to the wheel arch 
inside the engine compartment. Both ends of the coil spring 
are mounted in special rubber cups, to prevent the trans- 
mission of road noise to the body. The damper acts as the 
bump stop, and the rebound movement of the axle is limited 
by an ear on the lower pan of the coil spring and a rubber 
buffer attached to an angle bracket on the wheel arch. 

Two models exhibited on the stand of S. E. Opperman 
Ltd., namely the Unicar and the Stirling, have totally 
different rear suspensions. On the Stirling model, a differen- 
tial is incorporated and a swing axle is used. Fish-plates at 
the hubs are welded to tubular torque arms, the forward end 


el 
Quarter elliptic springs are employed at the rear end of the Austin- 
Healey Sprite. The layout is similar to that used on the early Austin 
Seven cars, but lever arm type dampers are fitted on this new model 


























of each of which is forked to receive a bonded rubber bush 
attachment to the body. The axis of the bush is in line with 
the universal joint at the inner end of the axle shaft and, in the 
static laden condition, the torque arm is horizontal. Since 
the axle and torque arm bushes are accurately jigged on 
assembly, adjustment for track alignment of the rear wheels 
is not considered necessary. 

A combined damper and spring unit is attached by a 
rubber bush to ears on the hub bearing housing, and a 
similar mounting is provided at the top end, where the unit 
is secured to the body. Both the bump and the rebound 
stops are incorporated in the damper. Four bolts secure the 
brake back-plates and the torque arm fish-plates to the 
bearing housing. Two ball bearings carry the stub shaft. 

A live axle is used on the Unicar and, because of the very 
narrow rear track, there is no differential. Two trailing arms, 
each on widely spaced rubber bushes, locate the axle. 
These arms are fabricated and are interconnected by a tube 
adjacent to their pivots. Short levers extend rearwards from 
this tube to carry the lower end of a hydraulic telescopic 
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damper and spring assembly. The suspension is very firm 
and, owing to the rigidity of the arms, only a limited 
relative movement of the two rear wheels, or roll, is possible. 

On the Rover 3 Litre, the rear road spring anchorages have 
been redesigned to improve noise insulation. The new rear 
spring, wider and with fewer leaves than the previous one, 
has a helper leaf to provide a variable rate. Its front eye is of 
large diameter and an eccentric, bonded rubber bush is 
fitted. In view of the relatively high loading on the main 
leaf, owing to horizontal forces, a protecting eye is formed on 


the supporting leaf. At the rear end, the conventional 
swinging shackle is dispensed with, and a new type of mount- 
ing, called the Contrasonic shackle, is bolted to both the 
spring and the body bracket. This new mounting, manu- 
factured by Metalastik Ltd., permits both vertical and 
longitudinal movement, but offers considerable lateral 
stability, much greater, in fact, than a swinging shackle 
fitted with bonded rubber bushes. A desired degree of 
understeer is achieved by the slight inclinatioa of the spring 
and the negative camber under the normal static loading. 


Front Suspension 


Several New Systems Introduced; A Marked Trend Towards a Reduction of 


the Number of Lubrication Points 


T 

HERE were more miniature cars exhibited at this year’s 
Show than ever before, and since each has independent front 
suspension, it is evident that the beam type front axle has 
now gone for ever, even though the suspensions adopted for 
these cars generally are still very firm. Telescopic dampers 
are used on practically all these new front suspensions, and 
the unequal length wishbone and coil spring layout has 


Simple independent front suspension layouts are employed on the Frisky 
models. They comprise a lower wishbone link and a telescopic vertical 
link, which is formed by the hydraulic damper and spring unit 


gained still further in popularity. Possibly, the least ex- 
pensive assemblies are those on the DAF and Frisky cars 

The only British exhibit in the realm of air suspension 
was that of the Dunlop Rubber Co. Ltd. Their air spring, 
which is of the diaphragm type, has been adapted to an 
existing front suspension. Rubber is being more widely used 
in suspension systems, and there is a definite trend towards 
the elimination of greasing points. This is long overdue and 
will certainly be welcomed by the car owner. The merits of 
rubber bushes are not simply confined to the fact that they 
perform satisfactorily as bearings: they also have very 
desirable sound-insulation properties, and help to isolate 
road and other vibrations coming either directly through the 
suspension, or from the transmission. These vibrations 
cause resonance of various body panels, especially in cars of 
unitary construction. 

An entirely new model, the 2000 Spider, was exhibited on 
the Alfa Romeo stand. It has independent front suspension 
of the unequal length wishbone type, and coil springs. The 
axes of the wishbone pivots are parallel to the longitudinal 
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axis of the car, the lower pivots being mounted on a cross- 
member, while those of the top wishbone are bolted to the 
sides of the longitudinal members of the sub-frame. All the 
forged steel wishbone arms are pivoted on bronze bushes, 
and great care is taken to prevent the entry of dust and 
A grease nipple is fitted in each of the bearing end- 
covers. Bronze bushes are also employed for the attachment 
of the upper wishbone to the vertical link and to carry the 
king pins in the stub axle. One grease nipple is provided for 
each king pin and another for the top bush of the vertical 
link. A pressed steel pan is bolted under each lower wish- 
bone: in addition to bracing the wishbones, these pans serve 
as seats for the coil springs. At the upper end, each coil 
spring seats inside the cross-member pressing 

The bump rubbers are mounted under the centres of the 
top seats for the springs. These rubbers are designed to 
contact the lower pan at only a small wheel deflection and so 
give the suspension a variable rate characteristic. Small 
rebound rubbers are mounted on the cross-member, and 
they contact the upper wishbone arms approximately mid- 
way along their length. Telescopic dampers are fitted 
outboard of the coil springs and are attached to brackets on 
the lower wishbones. They are as far outboard as possible, to 
ensure maximum effectiveness. An anti-roll bar is pivoted in 
rubber bearings bolted to the underside of the sub-frame; 
rubber-bushed links connect the bar to each lower wishbone. 

Although apparently there is no insulation between the 
front suspension, sub-frame and body, and all the pivots are 
metallic, it is remarkable what a high degree of freedom from 
transmitted road noise is achieved with this and all the other 
models of this manufacturer. The suspensions of the Alfa 
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A single tube carries the 
whole of the front suspen- 
sion linkage on the NSU 
Prinz, and a thick rubber 
cup is fitted over each end 
of the coil springs to help 
prevent the transmission 
of road noise to the body 











high-performance cars, yet with regard to road holding they 
are certainly unusually good. This has been attributed to the 
meticulous care with which the main components are 
positioned in the body and chassis, to ensure that the centre 
of gravity of the effective masses at each axle are on the 
longitudinal axis of the car. 

Aston Martin, who have favoured a trailing link suspension 
for many years, have now introduced a wishbone and coil 
spring arrangement in their DB4 model. Cornering should 
be improved, because the roll centre is now higher than 
before and the wheels remain more nearly vertical as the 
car rolls. 

Some time ago, the Austin-Healey Sprite was announced 
and, from the road test reports, it is obvious that while there is 
nothing revolutionary about the suspension design, the car 
has remarkably good road-holding qualities. The front 
suspension, which appears to be a cross between the A35 and 
the Morris Minor types, comprises on each side a single 
arm at the top and a long wishbone below. The wishbone is a 
single steel pressing, and it is pivoted on rubber bearings. 
It is attached to lugs formed on the king pin. During 
assembly, the king pin is inserted, from the bottom, through 
bushed bosses on the stub axle. 

The top arm is attached to a lever arm type hydraulic 
damper, which is bolted on to a sturdy pressing welded to 
the side member of the front sub-frame. A bonded rubber 
bush is housed at the outer end of the arm, and it is secured 
by a small pinch bolt in a split eye. This bush forms the 
connection between the arm and the trunnion on the king 
pin. Coil springs are employed; each seats in the wishbone 
pan at its lower end and in the pressing below the damper at 
the top. A long conical bump rubber is positioned inside the 
spring and secured to the wishbone. The rebound rubber is 
arranged to come against approximately the mid-point of the 
top arm. No provision is made for camber or castor adjust- 
In the laden condition there is 1 deg camber and 
3 deg castor 

Another newcomer in the small car field is the Dutch 
manufacurer Van Doorne’s Automobielfabriek N.V. Each of 
the range of DAF cars has the same design of suspension 
components. The front independent suspension, because of 
its simplicity, must be one of the least expensive to produce. 
It consists of a transverse laminated spring and a vertical 
The suspension is mounted on a single, top 


ment. 


telescopic link. 


hat section cross-member, which in turn is welded to the 
main backbone tunne! of the chassis. 


A central bolt and 





Romeo models do not differ greatly from other makes of 





two U-bolts, which fit over the cross-member and through 
holes in its flanges, secure the spring. 

In the latest arrangement of this front suspension, there are 
no eyes at the ends of the transverse leaf spring. Instead, two 
leaves project through a slot in the top of the housing for the 
universal joint that accommodates both the vertical and 
steering motions of the wheel on each side. Both edges at the 
ends of these leaves are machined, to reduce the width of 
the leaves where passed through the slot, and the extreme 
end is bent through 90 deg. This is to locate the spring 
laterally, relative to the ball-joint housing, the location 
being effected between the bent portion and the shoulder at 
the junction between the reduced section and the remainder 
of the leaf. As a safety device, in case the second leaf should 
break, the end of the master leaf also is bent. 

The slot through which the spring projects is formed 
in the following manner. A two-piece ball housing is 
employed, the upper portion being a machined channel, or 
bridge-piece, bolted down on to the lower portion, which 
forms the socket for the ball. The shank of the ball is 
secured to an angle pressing, which, together with the stub 
axle and brake locking plate, is secured to a machined face 
on the vertical link. 

A telescopic damper unit forms each vertical link. Its 
upper end is secured with collar type rubbers to an anchorage 
in each front wing valance. The axis of the vertical link 
passes through the centre of the ball of the universal joint and 
meets the ground at a point forward of the centre of wheel 
contact. Conical bump rubbers are bolted to the inside of the 
cross-member, and each contacts the spring approximately 
mid-way between the nearest U-bolt and spring end. The 
dampers, which are of Coni manufacture, form the rebound 
stops for the road wheels. There is no adjustment for 
castor or camber. 

Only one exhibitor, the Dunlop Rubber Co. Ltd., had an 
air suspension that could be examined closely. On a display 
mock-up, air springs and levelling devices were attached to a 
modified double-wishbone type of independent suspension. 
There is no pretence that this arrangement is fully developed, 
but the aim was at demonstrating the possibilities of such an 
arrangement. 

The levelling devices are of Dunlop manufacture. 
Although on this assembly, two are fitted, one each side, 
normally only one would be fitted in the centre of the cross- 
member and it would be actuated either by compensating 
links attached to each lower wishbone or by an anti-roll bar. 
The levelling valve has already been described fully in the 







Left: Obviously, the 
front suspension of 
the Austin-Healey 
Sprite has been de- 
signed to withstand 
the rough treatment 
associated with com- 
petition driving g 


Right: On the front 
suspension of the 
Rover 3 Litre model, 
a laminated torsion 
bar spring is employed 
on each side, and the 
front wheels pivot 
about ball-joints that 
are pre-packed with 
grease [on assembly 
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May 1958 issue of Automobile Engineer. For this particular 
application, the dashpot is set to give an 8-10 sec delay in 
operation. A low wheel rate is obtained with this suspension 
and, in order to obtain the maximum wheel movement to 
the bump position, the height of the front end, in the static 
condition, is automatically maintained constant. To obtain 
the maximum benefit from an air suspension, the unsprung 
weight must be reduced to an absolute minimum, otherwise 
the spring will be unable to arrest the masses under shock 
conditions. Whether it is desirable to have a 
front suspension is questionable: the lowest practicable 
limit certainly has not been reached with the normal metal 
springs, and many drivers much prefer the stability obtained 
with the firmer ride. 


lower rate 


A profiled piston, designed to give a rising rate character- 
istic, is employed, and the two-ply rubber diaphragm has 
wire rims, for attachment to the canister and piston. The 
diameters are so chosen that, in the static laden condition, the 
air pressure is less than 70 lb/in®*. As an experiment, the 
piston is mounted on a universal joint attached to the lower 
wishbone. This allows the piston to centralize itself, and an 
increased diaphragm life is obtained. However, it is hoped 
that further development will enable the same life to be 
obtained with the piston solidly attached to the wishbone, 
and this will reduce the cost. 

The Frisky range of models has been enlarged by the 
introduction of the Friskysprint which, as the name suggests, 
is a sports version. Its independent front suspension is 
reminiscent of the Ford type, since it has a lower wishbone 
and vertical telescopic link on each side. The lower wishbone 
is formed of tubes and is pivoted on rubber bushes. At the 
outer end, a Thompson ball-joint forms the connection to 
the vertical link. Each ball and socket assembly is pre- 
packed with grease and bolted to a light alloy housing, in 
which a hydraulic damper is clamped. The damper unit 
itself forms the vertical link, and the lower end of a coil 
spring seats on a pressing welded to its body At 
top end, the damper is secured to a channel 
pressing that extends vertically from the frame member, and 
a conventional shouldered rubber washer type of anchorage 
copes with the small angular movement caused by the up 
and down movement of the road wheel. The upper end of 
the coil spring bears against a collar on the damper rod 
There is not any special provision for the spring to turn 
freely during cornering so, in practice, the rubber collars 
turn relative to their seating. 


the 
section 


A relatively high rate spring is employed, and the bump 
and rebound stops are in the dampers. No provision is made 
for adjustment of camber or castor. In the static laden 
condition, the camber is | deg and the castor 9 deg. This 
high castor angle is necessary to provide the desirable degree 
of feel of the road at the steering wheel and also to ensure 
directional stability at high road-speeds. 

An entirely new model, the Goggomobil Royal, has an 
independent front wheel suspension, with wishbones and 
coil springs of an unusual layout. The transverse lower 
wishbones each comprise a single pressing with turned-up 
flanges, and rubber bushes are used for the widely spaced 
inner pivots. At the top, leading wishbones are employed, 
and they are also pivoted on rubber bushes high up under 
the wheel arch. The outer ends of both the upper and lower 
wishbones house universal joints, to which the vertical links 
are connected, and which also act as swivels for the road 
wheels. Pressed into the vertical links are the stub axles, 
which are made from bar steel. The two arms of the upper 
wishbone on each side are of unequal length. Each is made 
from two mated channel pressings. Their pivot ends are 
bent so that, in plan, the included angle between the two 
wishbone pivot axes, as measured to the rear of the axes, is 
approximately 160 deg. Since, in the normal laden position, 
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The Dunlop Rubber Cc 
modified to in« 


exhibited a Jaguar front suspension assembly 
rporate their rolling diaphragm type air spring systern 


both the and bottom wishbones horizontal, this 


unusual suspension layout gives almost an unchanged wheel 


top are 
camber but increased positive castor action with up or down 
movement 

A coil spring, with the telescopic damper carried coaxially 
in it, is mounted vertically on each side, and it has a leverage 
ratio of approximately 0-7: 1. Set just inboard of the spring 
is a three-convolution rubber spring, which, in the condition 
as exhibited—presumably unladen 
wishbone 


just touches the lower 
This rubber spring not only limits the upward 
wheel movement, but also gives a rising rate characteristic to 
the The damper limits the axle movement 
in the opposite direction 


suspension. 


Yet another manufacturer has broken with their established 
tradition and designed a wishbone and coil spring front 
The 
unequal length wishbones are made from channel section 
and pivoted on metal bushes 
An anti-roll bar is fitted, and telescopic dampers are used to 
Ball-joints connect the wishbones 
to the vertical link, and the whole assembly is mounted on a 
sub-frame, which has rubber pads at the attachment points 
to the body 

An interesting front suspension unit is employed by NSU 
for their new Prinz. Unequal length, transverse wishbones 
and coil springs are used, and the whole assembly is mounted 
on a single cross tube. Of U-shape the tube has a straight 
mid-portion and, from the bend at each side, the tube rises 
vertically. At the ends, it is flattened for attachment to the 
body structure. 

Both the upper and lower wishbones are formed from 
pressings. The top one comprises two identical channels, 
while the lower one is a single Y-shape channel section 
pressing with its flanges rolled over. Tubes carrying both 
the wishbone inner bearings are passed through holes in the 
main cross-member, to which they are welded. In the inner 
and outer pivots of the top wishbone and the inner pivot of 


suspension; it is Lancia, in their new Flaminia model 


pressings, set transversely 


control wheel movement 
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the lower wishbone, the rubber bonded bushes are ‘on 
shouldered studs. At the outer pivot of the lower wishbone, a 
bolt is passed through the trunnion of the vertical link to 
clamp the bush between the flanges of the wishbone, the 
bush being a press fit in its housing. 

The king pin forms the vertical link, and the outer bush of 
the upper wishbone is immediately in line with its axis. 
Plain bushes are pressed into the stub axle and they are 
lubricated through only one grease point. The thrust 
washers are of bronze, and vertical play is adjusted to a 
minimum by regulating the position of the lower trunnion. 
When adjustment of the nut securing the trunnion is com- 
pleted, a cotter pin is forced against a flat on the king pin, to 
lock the assembly. 

A bump rubber is mounted inside the lower wishbone and, 
when in operation, contacts the main cross-member. The 
rebound rubbers are attached to light angle-section pressings 
welded to the vertical portion of the cross tube. Long coil 
springs are installed coaxially with the telescopic dampers. 
Each damper is secured by means of a rubber bush and a 
bolt passed through the flanges of the lower wishbone. Both 
ends of the coil spring are rubber-mounted to prevent 
transmission of road noise. Of the pressings that locate the 
rubbers, one seats across the top of the lower wishbone 
flanges and the other inside a reinforced dome-pressing 
welded to the cross-member. Collar type rubbers form the 
top mounting of the damper. An interesting feature is the 
inclusion of the speedometer gearing in the left-hand hub 
assembly. 

Among the models introduced at the Motor Show for the 
first time were the products of S. E. Opperman Ltd.—a 
Unicar and an entirely new car named the Stirling. Both have 
the same design of front suspension, which is independent, 
with unequal length wishbones. The upper wishbone arms 
consist of bent steel strips, and are braced by a plate welded 
between them. Rubber-bushed pivot bearings are incor- 
porated at the inner ends, and the outer ends are secured to a 
trunnion housing that forms the top bearing of the king pin. 
The construction of the lower wishbones is similar and they 
have identical pivot bearings. Their outer ends are secured 
to the lower, king pin bearing housing. The offset of the 
trunnions is very small, in order to minimize the cross-bind 
of the king pin bush. Ears, to which the telescopic damper 
and spring unit are attached with a rubber bush, are formed 
on the top trunnion. The top of this unit is rubber-mounted 
in a channel section L-shape member. These members are 
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bolted to the body, and no provision is made for adjustment of 
the castor or camber. Owing to the angle of the body panels 
to which the suspensions are attached on the Unicar, there is 
no castor angle, but on the Stirling it is 5 deg. Both the 
upper and lower trunnions are made of Alzen, which, being a 
bearing material, does not have to be bushed. The king pins 
and outer wrist pins of the wishbones are hardened and 
ground, and a single grease nipple is provided on each 
trunnion. The hydraulic dampers serve also as bump and 
rebound stops, and allow a wheel movement of 4} in, 
3 in of which is from the static to the bump positions. 

The front suspension components of the Peerless are the 
same as those used on the Triumph TR3. Although the 
track is approximately 5} in wider than that of the TR3, no 
alteration has been made to the relative pivot positions. 
Therefore, the roll centre is at substantially the same height. 

On the Rover 3 Litre chassisless model, a new design of 
independent front suspension is incorporated. It consists of 
short upper wishbones, a single transverse arm and drag 
strut below, and a laminated torsion bar. There are no 
metal-to-metal connections between the suspension and the 
sub-frame, which in turn has six rubber mountings between 
it and the body. Road noise is a great problem with all 
unitary constructions, and the Rover Co. Ltd. employ very 
flexible mountings on all major units to overcome it. The 
sub-frame and suspension assembly was also exhibited on 
the Metalastik stand. 

The upper wishbone shackles are machined from steel 
forgings and they are pivoted on shouldered rubber bushes. 
The pivot axis is parallel to the longitudinal axis of the car, as 
viewed in plan, but is inclined downwards to the rear so that, 
during braking, the car will not nose-dive. A forged lower 
arm is bolted to the flange of a spigot bearing, which is 
rubber-mounted on the frame members. Fore-and-aft 
stability of the suspension is afforded by a tubular strut. 
This strut is secured to the transverse arm by a bonded 
rubber bush and to the frame member by shouldered rubber 
collars. Ball-joints at the outer ends of the wishbone and 
lower transverse arm form the swivels for the steering of the 
road wheels. One ball housing is bolted between the ends of 
the top arms, but the lower arm is bossed to provide the 
housing. Each of these ball-joints is pre-packed with grease, 
and attention is required only every 12,000 miles. 

The rebound movement of the road wheels is limited by 
rubber stops bolted to angle brackets on the frame side- 
members. These stops come up against lugs formed on the 


Because of the forward position of the Cam 
Gear steering unit on the Frisky chassis, 
a longitudinal drag link is employed to 
connect the drop arm to the centrally- 
pivoted bell-crank lever. There is only one 
lubrication point on the whole of the steering 
linkage: it is a grease nipple that is fitted 
on the bell-crank lever pivot 
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bottom flanges of each upper wishbone arm. The bump 
rubber is attached to the frame members and makes contact 
with a small pressed steel pan mid-way along the lower 
transverse arm. 

A broached, square hole through the centre of a boss at the 
inner end of the lower transverse arm, carries one end of the 
five-blade, laminated torsion bar. The rear end of the bar is 
secured to a lever arm at the rear of the third cross-member of 
the sub-frame. This arm is spigoted for location in a rubber 
bush, in a tube through the cross-member. On the end of the 
lever is a fork, through which the adjuster bolt passes. 
After adjustment has been effected by means of this bolt, 
another small bolt is tightened to secure the lever to the 
cross-member. During assembly, the torsion bar is coated 


with graphited grease, and a gaiter fitted. To prevent 
water and dirt entering through the rear end, a washer is 
fitted in the lever, where it is retained securely in its housing 
by a circlip. 

Adjacent to the ball housing, pressings are attached to the 
lower transverse arm to carry the lower end of the telescopic 
damper and the rod to which the anti-roll bar is connected. 
The bearings for this bar are bolted to the underside of the 
frame side-members. A vertical channel section pressing, with 
a reinforced top plate, is welded to the chassis to form the 
upper attachment point for the damper. As on all current 
models, the position of the suspension linkage is controlled 
so that adjustment of the castor and camber angles is un- 
necessary; consequently none is provided. 


STEERING 


Power Assistance Introduced as Standard Equipment for Two Production Models; Further 


{Progress Towards the Elimination of the Grease Nipple, 


‘ 

So far as steering on new models is concerned, there was 
only one significant feature at the Show. It is the intro- 
duction of power assistance as standard equipment on the 
Jaguar Mark IX and the Armstrong Siddeley Star Sapphire. 
Power assistance is optional on the Bentley S Series and also 
on practically all the large American cars. The Mercedes- 
Benz company also announce that power steering is available 
for their 300 Automatic saloon. 

The choice of rack-and-pinion, worm-and-nut, or peg 
type steering units is a matter of individual manufacturers’ 
preference. The rack-and-pinion, owing to its lower price 
and positive operation, will undoubtedly become more 
popular on the small cars. However, for this type to be free 
from road reaction effects, that is, feel-back as a result of 
high reverse efficiency, it has to be used with almost a 
centre-point steering layout. The only medium-size car 
having rack-and-pinion steering is the Citroén DS.19, 
which has centre-point steering in any case, because of its 
front-wheel-drive arrangement. Moreover, power assistance 
is provided on this vehicle. 

On the Alfa Romeo 2000 Spider, a universal joint is 
fitted between the steering box and the column. The 
steering unit is of the worm-and-roller type, and the box is 
clamped firmly on a trunnion secured to the left-hand side 
of the sub-frame. An idler lever assembly is positioned in a 
similar manner on the opposite side, but there is no optional 
steering position. The two outer tie rods are connected to 
the ends of the drop arm and idler respectively, and the 
intermediate rod is anchored to these arms at a shorter 
radius, but on wider centres. This arrangement compensates 
for the fact that the forward-projecting steering levers are 
inset because of the large brake drums, and it gives the 
desired steering geometry. Although the wheelbase is 
8 ft 11 in, the turning circle is claimed to be less than 26 ft. 

A rack-and-pinion steering unit is bolted to the front 
cross-member of the Austin-Healey Sprite. It consists of 
two housing components and a central tube, and the whole 
assembly is carried in light alloy castings. Bearing caps are 
bolted down to secure the housing components, after the 
steering column has been correctly aligned. Concertina 
rubber gaiters are attached by clips to the housing and tie 
rods to ensure complete exclusion of water and dust, and 
also to prevent the escape of lubricant. Hypoid 90 gear oil is 
used, and a nipple is incorporated for recharging the unit. 
To eliminate play between the straight spur teeth of the 
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On the NSU Prinz, initial adjustment of the meshing of the rack-and- 
pinion steering unit is effected by means of an eccentric bolt, which 


bears against the rectangular section rack. This is the only adjustment 
needed; no other maintenance or lubrication attention should be required 


rack-and-pinion, a screwed adjuster is provided. Grease 
nipples are fitted in the outer ball joints of the tie rod, and 
the steering levers are attached by two studs and nuts to the 
vertical links. 

The DAF range of models also has rack-and-pinion 
steering. Two equal length tie rods are used, and their 
inner ball joints are connected, close together, to one end of 
the steering rack. Since the steering unit is bolted to the 
body scuttle, at a point above the engine, the steering levers 
are mounted high up on the tubular housing of the telescopic 
damper—with this suspension, the damper spindle forms the 
king pin, about which the axle swivels. The bearings are 
widely spaced, and a very light steering is obtained. Optional 
right- or left-hand steering is offered, but the same unit 
cannot be used for both. There is not any packing between 
the steering unit and the scuttle, for correct alignment of the 
column, but the position of the bracket securing the top of 
the column can be adjusted. For the adjustment of the 
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backlash between the straight spur teeth of the rack-and- 
pinion, a setscrew with a cap over its end bears on the back 
of the rack. Road reaction is almost unnoticeable at the 
steering wheel: this is probably due to the shock-cushioning 
properties of the transverse road spring. 

There are no lock-stops on the axles, and the wheel angles 
are limited only by the effective length of the rack. From 
lock-to-lock, there are 2} turns of the steering wheel. 
Although the wheelbase is only 6 ft 9 in, the turning circle is 
28 ft; this is probably because of the restriction of the wheel 
movement by the need to clear the horizontally opposed 
cylinders of the engine. The only lubrication required is at 
the steering unit, which has a grease nipple. Each of the tie 
rod ball-joints is pre-packed with grease, and they require no 
further attention. 

On the Friskysprint, a Cam Gears steering unit is secured 
to brackets on the front cross-member of the frame, well 
forward of the front suspension. A longitudinal drag link 
connects the drop arm to a centrally placed bell-crank lever 
pivoted on a screwed fulcrum secured to the front suspension 
cross-member. Each inner end of the two tie rods is attached 
to an arm of the T-shape portion of the bell-crank lever, 
which extends to the rear. The outer ends are secured to 
short steering levers, which are attached by two bolts to the 
aluminium housing at the bottom of the vertical suspension 
link. Since the inner ball-joints are at approximately the 
same height as the wishbone pivots, but set well inboard, 
their position does not coincide with the virtual centre of the 
steering lever balls, so steering of the wheels undoubtedly 
occurs during vertical or roll movements of sprung mass. 
The makers claim that, as a result of the compromise position 
of the mechanism, there is only ? in variation in track, from 
the bump to rebound positions. All the joints are pre- 
packed with grease and, apart from the bell-crank lever pivot, 
the only component in the steering mechanism requiring 
lubrication attention is the steering box, which is filled with 
oil through a small hole in the steering column. There are 
2} turns of the steering wheel from lock-to-lock and, owing 
to the short wheelbase, the turning circle is only 22 ft. 
There are no lock-stops on the axles, the wheel movement 
being restricted only by the steering box rocker arm move- 
ment 

Because of the very unusual type of front suspension, the 
teering arrangement on the Goggomobil Royal is largely a 
compromise. A worm-and-nut steering unit is attached to 
body members high up in the engine compartment, and both 
inner ball joints of the tie rod are attached to a T-shape 
drop arm. Each steering lever is attached to the vertical 


link, at a point adjacent to the upper swivel of the wheel on 
each side. Because of the position of the steering box, one 
tie rod is short and the other very long. Whether this layout 
will have an adverse effect on tyre wear, only experience will 
show, but appreciable track vdriation will occur during 
normal up and down wheel movements. Also, there will 
undoubtedly be a self-steering tendency when the car rolls. 
The wheel swivels are the only points requiring attention 
with a grease gun. 

On cars in which power assistance is offered as an optional 
feature, the ram unit is generally connected to the idler 
lever or some other convenient link in the steering system. 
However, a self-contained unit is fitted to the Jaguar Mark 
IX. It is of Burman manufacture and is adapted to their 
very efficient recirculatory-ball type worm-and-nut mechan- 
ism. The nut is extended rearwards and has a shoulder on its 
outer periphery. Located between this shoulder and a 
circlip is the piston, which operates in a cast iron cylinder 
liner pressed into the steering box. Valve ports are drilled in 
the rear of the worm shaft, which is hollow to accommodate 
the input shaft. The input end of the shaft is connected by a 
flexible joint to the steering column. 

Oil from the pump is fed through the front end of the box, 
into a hole drilled axially in the worm shaft and thence to the 
bore at the input end. When the steering wheel is turned, 
oil pressure is applied to one side or the other of the piston, 
according to the direction of steering wheel rotation. The 
rotary selector valve that directs the flow of oil is housed in 
the hollow input end of the shaft. A Hobourn-Eaton, 
eccentric rotor pump is driven from a rear extension of the 
dynamo shaft, and the relief valve is set to allow a maximum 
working pressure of 650 |lb/in*. Oil is supplied from a 
reservoir attached to the wheel valance inside the engine 
compartment. 

Rack-and-pinion steering is used on the NSU Prinz. 
The unit is bolted to pressings on the tubular cross-member 
of the front suspension. A rectangular section rack is 
employed and it slides in broached bearings at each end. 
The pinion is housed in a die casting. It has straight teeth, 
and the backlash is adjusted by means of an eccentric bolt, 
which contacts the rear face of the rack. No lubrication 
attention is required, since the unit is pre-packed with 
grease. The steering levers are formed integrally with the 
stub axle, and pre-packed ball-joints are screwed into each 
end of the tubular tie rods. There are 2} turns of the 
steering wheel from lock-to-lock, and the turning circle is 
28 ft. Presumably the rack limits the wheel angles. 

A steering layout that is conventional for a wishbone type 


A rack-and-pinion steering unit is employed 
on the Austin-Healey Sprite. One of the 
retaining caps that secure the assembly to 
the front cross member can be seen just to 
the right-hand side of the pinion housing 
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of suspension is employed on the Stirling and Unicar 
models, made by S. E. Opperman Ltd. The drop arm of the 
Burman worm-and-nut type steering unit, together with a 
slave drop arm, is secured to the ends of the centre portion of 
the three-piece track rod. Extensions of each end of the rod 
receive the ball-housing for the connection to the outer tie 
rods. 

Each steering lever is secured by a single nut to the stub 
axle. The ratio of the steering wheel : road wheel movement 
is arranged so that the desired lock angle is attained at the 
limit of travel of the rocker arm of the steering box. To 
obtain the lowest possible rate of tyre wear, the front wheels 
have a toe-in of } in. 

Although a new type of front suspension is fitted to the 
Rover 3 Litre model, the steering assembly is also to be used 
on other models of the same manufacture and therefore has 


had to be redesigned. The Burman recirculating-ball 
steering box is bolted to one side-member of the chassis 
sub-frame, and an idler lever assembly is attached in a 
similar manner to the other. Since the whole of the front 
sub-frame is rubber-mounted under the body, it has been 
necessary to incorporate a universal joint in the steering 
column. A three-piece track rod arrangement is installed 
forward of the axle. Adjustment for wheel track alignment 
is made on the centre section, which is attached to the drop 
arm and slave lever at a larger radius than are the outer 
portions. Lugs formed on the inner side of the drop arm and 
slave lever contact setscrews at the limits of the front lock. 
All the steering ball-joints are pre-packed with grease and 
require no maintenance, apart from periodic inspection. 
The idler bracket and the steering box require attention only 
when the wheel swivels are repacked with grease. 


BRAKES 


Wider Adoption of Dise Brakes for High-Performance Cars, and Progress with Booster Equipment 


ies an exhibition containing again only a small number of 
chassis of new design, a scarcity of important changes in 
braking equipment was not unexpected. Increases in engine 
power and vehicle speeds have not always been accompanied 
by the necessary enlargement of brake lining areas or increases 
in power assistance. So far as power assistance is concerned, 
car owners as well as manufacturers and dealers are able to 
improve. braking performance easily and economically by 
installing the booster devices now available in this country. 
The initial and installation costs of these are substantially 
lower than those of normal servo equipment, and they are 
applicable to all hydraulic systems, as used almost universally 
for modern cars. 

Of particular interest is the increase in the number of cars 
exhibited with disc brakes, applied either to all four wheels 
or to the front wheels only. The future prospects of this 
development are not yet easily assessed and are still largely 
dependent on economic considerations, particularly so far 
as mass-produced cars are concerned. As in the case of 
commercial vehicles, in spite of certain lingering defects, 
the advantages of disc brakes for private cars have been well 
established, and have earned for this type of brake un- 
questioned acceptance for many racing and sports cars. 
There is, however, a considerable weight of opinion in support 
of the argument that drum brakes of current designs 
adequately meet the safety requirements of ordinary 
motoring. In view of the present high level of purchase 
prices, largely because of taxation, there is no great incentive 
to incur the additional cost of disc brakes as standard 
equipment, and still less as an optional extra. Though the 
intentions of chassis manufacturers are largely a matter for 
conjecture, indications are that a more general drum-to-disc 
change-over will first be mainly confined to the larger and 
more powerful cars produced in relatively small quantities. 
Since modern drum brakes adequately meet normal rear 
wheel braking requirements, and provide, without incurring 
additional unsprung weight, a very simple means for applying 
the handbrake, the use of the disc type may be expected 
for a considerable time to be limited in many cases to front 
wheel installations. 


As exhibited, the designs of the three British makes of 


disc brake do not differ materially from those seen a year 
ago. The latest Dunlop single-cylinder caliper has been 
simplified in that only one retraction device, to hold the 
segmental pads clear of the disc when not in use, is now 
standard instead of two as previously seen on the Le Mans 
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Right: Further progress has 

been made in the technical 

development of the Girling 
tybe 16 disc brake unit 


Below: Girling front wheel 
disc brake installation on 
the Triumph TR3, showing 
the shields fitted to protect 

the discs from mud 
~ 








Jaguars. It comprises a small metal bush, which is held 
centrally in the piston and which is a tight sliding fit on a 
retractor pin. The head of this pin is located by a spring 
washer that normally holds back the piston, to give the pad 
0-008-0-010 in clearance. As the pad wears, the piston 
bush is forced by the hydraulic pressure progressively along 
the pin, so that wear is taken up automatically and a constant 
clearance is maintained throughout the life of the pad. The 
metal backing plates of the pads have small projecting tabs 
by means of which they can be easily extracted after removal 
of a bolt securing the retaining device. 

For rear wheel brakes, the caliper carries a handbrake 
assembly consisting of a pair of cable-operated pivoted 
levers that actuate small triangular friction pads to apply 
equal pressures on both sides of the disc, near its outer edge. 

Dunlop disc brakes are now fitted as standard to the 
Aston Martin DB4, Bristol 406, Daimler Majestic, Jensen 541 
and 541R, Twin Cam MGA, and the special equipment 
models of the Facel Vega and Jaguar XK150 cars. In the 
optional category are the TD.21 Alvis, Austin-Healey 100 
Six and the 2-4 and 3-4 litre Jaguar cars. 

Girling Ltd. now produce a range of six disc brake calipers 
of varying sizes to provide suitable front-rear wheel braking 
cars of different weights and performance 
characteristics. The halves of the split caliper are held 
together rigidly by four bolts, and the segmental pads, 
which are self-adjusting, on the Hydrastatic principle, can 
“be quickly extracted after removal of the two retaining bolts. 
\ new Girling, mechanically applied, disc type handbrake 
1as been introduced as an addition to rear wheel calipers. 
his is also of the twin pivoted lever-actuated type, designed 
tor cable operation. 

At the exhibition, Girling disc brakes were shown as 
standard equipment for the Armstrong Siddeley Star 
Sapphire, Aston Martin DB3, the Lotus range, except the 
Seven and Eleven sports models, the Peerless G.T. 2 litre 
and the Triumph TR3, and they are optional for the A.C. Ace 
and Aceca cars. 

Among the disc brake equipped cars at the Show, several 
of the installation arrangements hardly support the claim 
that disc brakes in general are self-cleaning. The inboard 
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Clayton Dewandre 
suspended vacuum 
hydraulic servo 
designed for applica- 
tion to disc brake 
systems on cars 


Left: Two of the latest Lockheed disc brake 
assemblies. The H type, on the left, does 
not have an aperture in its split caliper, but 
the M type, on the right, has a small 
aperture through which the pad can be 
extracted for replacement during service 


Right: Lockheed, type 
M disc brake equipped 
for mechanical actua- 
tion. A spring-loaded 
adjuster is also incor- 
porated on the unit 


Left: Noteworthy 
features of this Lock- 
heed disc brake are 
the ample size of the 
friction pads, the ease 
with which they can 
be checked for wear, 
and the fact that the 
bleeding port is 
readily accessible 


sides of the front wheel discs on the Armstrong Siddeley 
Star Sapphire, Peerless and Triumph TR3 cars are fitted 
with circular sheet steel shields to protect them from mud 
splashed up from the opposite wheels. These shields are 
of slightly larger diameter than the discs and are mounted 
close to them on the calipers. Circular apertures in those on 
the Peerless expose small areas of the discs, but admit 
cooling air. A beneficial effect of this protection should 
be that it avoids more rapid wear of the inner friction pads 
than of those on the other side of the discs. 

Two sizes of Lockheed disc brakes, with single-cylinder 
calipers, are available. Those of the Type M range, with 
disc diameters between 9} and 11 in, all being , in thick, 
have friction pads each of 5}in* area. These brakes are 
suitable for cars of about 3,100 lb laden weight. The caliper 
is split and has an aperture of small size, to ensure rigidity. 
For replacement, the segmental pads, which are } in thick, 
can easily be removed, by tilting them as they are withdrawn 
after a single retaining bolt is removed. For heavier cars, 
the disc of the type H brake is available in sizes from 10 in 
to 12 in diameter; all the discs are } in thick and each pad, 
which is } in thick, is of 7} in* area. The split caliper has no 
aperture. It is secured by two studs, removal of which 
permits it to be lifted off, to give access to the pads, without 
breaking the hydraulic connection. A new addition is a hand 
lever and cable-operated parking brake. For this, small 
circular friction pads are applied by pivoted levers to the 
disc, close to its outer edge to obtain maximum braking 
effect. 

Fitted for several years to Fiat and Ferrari cars in Italy, 
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the Baldwin F.B. brake booster, introduced by Remax Ltd., 
is now available for a number of British cars and is a standard 
feature for all 1959 Aston Martin saloon and drop-head 
coupé models. It is of simple design, weighs less than 3 Ib 
and can be installed at low cost in a few hours. It is entirely 
self-contained and, when inserted between the master 
cylinder and the brake cylinders, it gives assistance to the 
pedal. effort by progressively increasing the application 
pressure in two stages. 

This two-stage action is effected by a shouldered piston 
working in a compound cylinder, the larger end of which 
forms a low-pressure chamber with an inlet from the master 
cylinder, and the smaller end a high-pressure chamber 
with outlet to the brake cylinders. In the high-pressure 
cylinder is a reaction spring bearing against the piston and 
compressed to resist a load pressure of 150 Ib/in’*. 

During the initial pedal movement, the hydraulic fluid 
passes freely through the cylinder and a passage in the piston, 
because a spring-loaded double-acting check-valve in the 
passage is normally open. This valve is held in the open 
position by a fluted push rod bearing against the plugged 
inlet end of the cylinder and by the axial load of the reaction 
spring against the piston. The fluid displacement causes 
the brake shoes or pads to be breught into contact with the 
drums or discs, as in a normal hydraulic braking system; 
further pedal movement causes the pressure to rise and, when 
it reaches about 150 1b, the loading due to the hydraulic 
pressure on the differential areas of the two faces of the piston, 
becomes sufficient to move the piston down the bore; this 
causes the check valve to be closed by its spring. Continued 
pedal and consequent piston movement causes the pressure 
in the smaller chamber to rise above that in the larger one, 
with a boosting effect in the brake cylinders. In practice, 


it has been found that 1 mm compression of the reaction 
spring for each 15 Ib increase in the unit pressure is adequate 


and relieves the pedal effort by about 30 per cent. 

The whole action of the device is smooth and progressive 
so that there is no sudden increase in braking effect and the 
driver is always conscious of precise control. In view of its 
efficiency, however, he is advised not to apply unnecessary 
pedal pressure because of the danger of locking the brakes 
and overstressing the equipment. Any tendency to do so 
is avoided if a little extra care is taken when the booster is 
first fitted, and a driver quickly forms the habit of exercising 


Three of the latest disc type brakes. Above 
is the Dunlop assembly, as fitted to the 
Twin Cam MGA car; the central illustration 
is one of the series of six Girling disc brakes 
available to give any required front : rear 
wheel braking ratio for cars; and on the 
right is the Dunlop disc brake with a 
single cylinder caliper, with its cylinder 
sectioned to show the simplified version 
of the retraction device in the piston 
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The new Lockheed hydraulic brake booster, with the cylinder cut away 
to show the shouldered piston, high- and low-pressure chambers, the two 
concentric, coil type, reactionsprings and the spring-loaded check valve 
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Longitudinal section of the Baldwin F.B. brake booster assembly 


less effort on the brake pedal than was previously required. 

Similar in design and principle is the new Lockheed 
hydraulic brake booster. It has, however, two concentric 
coil type reaction springs, and there are differences in respect 
of the designs of the piston and check valve. Both types can 
be installed to apply the brakes of the front or rear or all 
four wheels, without radical changes in the brake system 
layout. 

Intended particularly for disc brake operation, though 
suitable also for use with drum brakes, the new HS 11 
vacuum-hydraulic servo, produced by Clayton Dewandre 
Co. Ltd., is based on the design of the company’s well 
known suspended vacuum type units. It is of compact size, 
light in weight and totally enclosed. This unit can be 
mounted in any position in a chassis, and does not need 
substantial attachment brackets. The vacuum power- 
cylinder is of steel and thus is not susceptible to damage 
under normal conditions. 

One of the special features of the unit is the hydraulically 
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actuated, quick-lift, two-stage atmospheric poppet valve, 
which admits air to one side of the vacuum cylinder piston. 
The vacuum on the other side of the piston causes it to 
operate, by means of a push rod, the piston in the hydraulic 
slave cylinder. Even with extremely light pedal application, 
the input pressure is sufficient to cause the hydraulic piston 
that operates the atmospheric valve to open a small pilot, or 
first-stage, valve; this gives smooth initial application of 
the brakes. When the pedal pressure is increased, the 
hydraulic piston lifts a larger second-stage valve, allowing 
an increased volume of air to be admitted into the vacuum 
cylinder and, of course, giving a correspondingly more 
powerful braking effect. 

At variance with the usual practice, the operative end of 
the vacuum cylinder push rod is pinned to the hydraulic 
slave cylinder piston, which is slotted to take a sliding 
stirrup held in position by a surrounding helical spring. 
The piston carries a ball check-valve which, in the released 


Further 





y 
I ROM the new and improved designs of electrical devices 
it is apparent that two of the objectives of manufacturers in 
general have been to extend standardization and provide for 
safer night driving. in the latter respect, pleasing lamp 
styling with consequent enhancement of car appearance and 
low cost, have by no means been incidental objects of the 
designs. 

With the present-day really intensive car production in 
this country and the multiplicity of electrical devices on cars, 
the standardization of a seemingly minor detail, such as an 
electrical connector, is a matter of importance. Considering 
the very large number of electrical connections involved in 

ar wiring, standardization can not only obviate a wide 
variety of different forms of connector, and thereby greatly 
facilitate manufacture, but it can also simplify and expedite 
appreciably installation work and servicing. These objectives 
ire very well attained by the S.M.M.T. Standard No. 64 

Flat Pin Snap Type Cable Connector,” which is now 
being rapidly adopted by electrical equipment manufacturers 
generally and is typified by the Lucar connector and designs 
exhibited by other manufacturers. 

The devices providing for safer night driving are mainly 


Exide type 6VEF7L 
battery, which ex- 
emplifies the smaller 
size unit for light cars 








Electrical Equipment and Heaters 


{dvances in Rationalization and Standardization on Both National 


and International Scales 


position of the brakes, is held off its seat by the stirrup, so 
that the fluid can flow freely through the centre of the piston. 
When the brakes are applied, initial movement of the piston 
allows the stirrup to slide back; the fluid pressure then 
closes the ball valve, and continued piston movement 
causes the fluid, under increasing pressure, to be forced 
through the pipes to the wheel cylinders. The servo is 
sensitive to slight changes in pedal effort; should there be a 
loss of vacuum, owing to engine failure, the brakes can still 
be applied, but without servo assistance. 

With the expected wider adoption of disc brakes, the use 
of vacuum servos will doubtless increase. The latest types 
of suspended vacuum units shown by Girling and Lockheed 
embody no material design modifications, but there is anew 
Lockheed product with a 5} in diameter vacuum cylinder, 
which is smaller than those of previous types. A special 
model of this size has also been introduced for application 
to brake systems for caravans and trailers towed by cars. 





This Chrysler 300E convertible coupé is a typical example of American 
practice with regard to the installation of the four-lamp system 


the improved and more efficient designs of fog and driving 
lamps, mostly supplied as matched pairs, which are elegant in 
style and yet available at prices suiting the majority of car 
owners. Wider use of these auxiliary lighting units will 
certainly minimize the risk of accidents under adverse 
weather driving conditions. Under this same heading can 
also be included the introduction of the stop light indicator 
and the hub cap reflector exhibited by Joseph Lucas Ltd. 

It was particularly noticeable that although the four-lamp 
lighting system has been widely adopted on the American 
cars exhibited, no similar tendency was apparent on British 
car exhibits; however, there is a definite trend in this direction 
on heavy vehicles of British manufacure. Owing to the fact 
that the bonnet styling would, no doubt, be affected by the 
introduction of the four-lamp system, some time will neces- 
sarily elapse before it can come into extensive use in this 
country. 

One notable advance in light units insofar as European 
countries are concerned, is the development of a new 
European Standard bulb and optical system, of which the 
Lucas model F700E light unit is a particular example. 
International approval of the Lucas unit has been obtained in 
Holland, and this approval also covers acceptance for other 
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New artistic styles are introduced with 
these Sparta Diakon lenses for the illumina- 
tion of the interiors of private cars 


countries in Europe, except Sweden, where the left-hand 
drive rule applies. 

The outstanding improvement in battery design is certainly 
the new Lucas No. S7 battery with its one-piece manifold 
venting. As an example of new sizes of battery introduced to 
meet the requirements of light. cars, the Exide 12 volt 32 amp- 
hr 6VEF7L battery is noteworthy. 

Improved efficiency, resulting in greater heat output without 
increase in size, is the keynote of the latest models of car air 
conditioning equipment. To facilitate installation and also 
suit styling variations in different car models, S. Smith 
and Sons Ltd. have introduced rotary control units as an 
alternative to the familiar dashboard quadrant control. 


Generators and starter motors 

Dynamos and starter motors suitable for all classes of 
motor car were displayed without apparently, any out- 
For larger engines, notably 


standingly new design features. 
of the heavy vehicle and marine type, the new C.A.V. 


model CA45 coaxial starter, in which only the pinion 
moves axially into engagement, is of interest. Noteworthy 
also, as a possible forerunner of smaller units for cars, is the 
C.A.V. three-phase ACS8 alternator with a rotor of the 
imbricated-pole construction, in which the excitation winding 
is coaxial with the shaft and enveloped by the rotor poles. 
The rotor assembly, together with its slip rings and the 
stator carrying the output windings, are totally enclosed, to 
exclude dust. European design, as exemplified by the 
Scintilla alternator range, is of the same general construction 


Lighting 

Exhaustive tests by the International Standards Organiza- 
tion to compare the vertically dipped meeting beam character- 
istics, as required by European authorities, with those of the 
British asymmetrical beam, have resulted in the development 
of a lighting system providing an asymmetrical beam that is 
now acceptable to European authorities. In this development, 
it has been necessary to design a new European Standard 
bulb providing more light on the near-side of the road, by 
raising the cut-off on this side by an angle of 150 degrees from 
the horizontal. The light distribution from the new bulb 
has been left to individual lamp designers, and provided their 
designs are approved by the appropriate authorities, their 
lamps will be accepted in most of the European countries. 

The approved Lucas model F700E light unit, designed for 
use with the European Standard bulb, has necessarily a new 
focal length reflector and a new pattern lens. To signify 
approval, an official symbol, E4 in a circle, with the figures 
561 immediately beneath it, is moulded inthe glass lens of 
each unit. Apart from a difference in the cable connection to 
the bulb, the Lucas European light unit is interchangeable 
with the Continental Le Mans and P700C units. 

A wide choice of new designs of matched fog and driving 
lamps is available, representative examples being the Bosch 
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C.AV. AC8& alternator, 
which is a forerunner of 
smaller units for cars 


Slim lamps with new styling and reduced depth; the CEAG 
Lumax wide aperture model S7 and S8 lamps of slim modern 
design; the Lucas model 4FT and 4LR lamps, with three- 
position fixings for their hooded rims; and the Marchal 
Uni-Visorim lamps, with back-swivel mountings, incor- 
porating optional flashers and sidelights. ; 

Of interest also is the new Penetrac replacement light unit 
with full block lens, made by the Wipac Group. This pre- 
focus light unit is suitable for most post-war cars having 
7-in diameter headlamps and is an inexpensive replacement 
unit. 

Quite inexpensive parking lights of flexible construction, 
suitable for window mounting, were shown on the Lucas and 
Wipac stands. These are robust designs fulfilling the 
requirements of the recent parking light regulations. In the 
case of the Lucas Model 610 lamp, with a moulded grey 
plastics body and red and white Diakon lenses, a hard 
rubber bracket with a sheet metal insert is provided for 
window mounting. For roof mounting, the rubber bracket is 


Lucas 4FT and 4LR fog and driving lamps exemplify modern styling 























Delanair heater and demister unit on a Wolseley Fifteen-Hundred 





discarded and a rubber water seal is supplied to obviate 
roof leakage. 

As a warning of stop light bulb failure, the Lucas model 
4RA stop light indicator is a useful accessory. Taking the 
form of a red indicator lamp, suitable for easy mounting in a 
convenient position on the facia, it lights up only when both 
stop lamp bulbs are taking their rated current and is therefore a 
positive indication that both of the stop lights are actually 
operating. 

An innovation in car interior lighting fittings are the 
Sparta Comet, Meteor and Moonbeam lenses, manufactured 
by London Bankside Products Ltd. These are clear Diakon 
lenses of distinctive and artistic forms designed to provide 
effective and decorative interior lighting in keeping with 
modern car styling. 













Ignition 





The customary range of ignition equipment was displayed 
and notewothy as a more recent development was the Delco- 
Remy D200 ignition distributor. Among the special features 
of this latest design are: an all steel housing with large 
integral oil reservoir; long-life sintered iron bearings; and 

patented vacuum advance mechanism operating the 
ontact-breaker plate which is mounted on nylon bearings. 
With this new design, the servicing period is appreciably 
extended; in fact it is virtually limited to minor oiling 

perations and checking the contact gap setting. 

Replacement ignition coils of the oil-filled type, designed 
to suit the requirements of the modern car engine with 
urge plug gap settings, were shown for the first time. Of 










constructional features of the Lucar connector and blade terminal 



























these, the Wipac ignition coil was a notable example. Another 
interesting exhibit of the Wipac Group was an improved 
design of flywheel magneto for small outboard motors, the 
special feature of which is that the windings are hermetically 
sealed in a moulded Bakelite casing. 


Batteries 

Most battery manufacturers had some design or proces- 
sing improvements, but one of the most noteworthy exhibits 
was the new Lucas King of the Road model S7 battery. 
Developed with the object of facilitating servicing and 
affording immunity from the harmful effects of corrosion, 
this unit is a notable advance in car battery design. It has a 
streamlined top of pleasing appearance, and is provided with 
a manifold one-piece vent which gives an enlarged gassing 
area, minimizes the escape of acid and facilitates topping up, 
by obviating the unscrewing of separate vent plugs. It is 
provided with an anti-splash guard which not only prevents 
acid surging but also acts as an acid-level register as well as 
preventing inadvertent damage to the separators when 
topping up. Only the two main terminal posts protrude 
externally, and the inter-cell connectors, together with the 
plates and separators, are so effectively enclosed and sealed 







Right: Latest Bosch 
Fanfare matched tone 
pair of horns 























Left: The new Lucas 
streamlined S7 battery 
with its one-piece vent 
manifold and anti- 
splash guard 














that even the seepage of acid to external surfaces is precluded. 

To meet the needs of light cars, with swept volumes of the 
order of 600 cm*, Chloride Batteries Ltd. have developed 
a selection of Silver Exide small light-weight batteries, of 
which the 12 volt 32 ampere-hour type 6VE7FL battery is 
representative. Of distinctively attractive appearance, these 
units are assembled in translucent polystyrene containers 
enabling the acid level to be seen at a glance even when the 
battery is installed in a car. 

A new feature of the Crompton Parkinson battery is the 
factory sealed charge processing, whereby replacement bat- 
teries can be made ready for use in 30 minutes. In this process 
the battery is dry charged and then sealed. Only when it is 
actually required to be put into use, is the sealing broken 
and the electrolyte added; the latent dry charge is then 
quickly activated, and a fully charged battery is ready for 
service almost immediately. 

New processing has also been introduced for the Siemens 
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Ediswan Extra Life and Crown batteries. These require 
only a short first charge and so render a replacement battery 
quickly available for service. 


Connector standardization 

As already indicated, the widespread adoption of the 
S.M.M.T. flat pin snap type cable connector by electrical 
equipment manufacturers generally will do much to simplify 
car wiring and accessory installation. In the past, the 
variety of connectors has been almost legion, and the 
standardization of one general design of connector must be 
beneficial to all concerned, including car owners. It will, no 
doubt, be some time before this change is wholly effective, 
but there is little doubt that the use of this connector will 
be rapidly extended in the future. 

The Lucar connector is a particularly good example of 
this form of connector and illustrates how easily and quickly 
an effective and secure junction can be made with a well 
designed connector of this type. In the Lucar system of 
cable connection, a phosphor-bronze spring component is 
secured by resistance welding to the cable strands, and it is a 
push-fit on a silver-plated blade terminal that can be in- 
corporated with or designed as an integral part of any 
electrical unit. The cable connector is formed into three 
independent elements, to provide parallel contact paths. 
These elements consist of two curled edges of a trough, and a 
spring blade formed from the base of the trough. This 
triple contact arrangement ensures that, when the connector 
is pushed over the terminal blade, a safe and efficient con- 
nection is made. To render the connection secure and firm 


against vibration and also to provide a snap action, a pip is 
raised on the centre of the spring blade, and when the cable 
connector is pushed home, this pip engages with a hole 
pierced in the terminal blade. 


Accessories 

Among the displays of electric horns, the latest Bosch 
twin Fanfare horn set was particularly attractive. With 
its chrome plated dome covers, this two-tone unit is an 
elegant example of the modern styling of these devices. The 
new Delco-Remy electric horn, as fitted to the Vauxhall and 
Bedford vehicles, is also noteworthy for its sturdy appearance. 
This is a high efficiency horn of the vibrating air column 
type, which can be used singly or in matched pairs. 

Of interest also among the AC-Delco products was the 
thermostatically controlled radiator fan motor developed for 
the Lotus car. Whilst the application of the electric motor for 
a radiator fan drive is not new—AC-Delco previously 
provided such a drive on the Jowett car, with notable 
success—this is a development worthy of note. With a 
thermostatically controlled fan motor running at a constant 
speed, more efficient cooling is a distinct possibility. More- 


Smiths have recently introduced this type 

F390 fresh air heater and ventilation 

equipment, which has a double-pass water 
flow system and a large air-flow 
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The Smiths horizontal scale speedometer is of interest in that it indicates 
the lines on which stylists in the industry are thinking for the future 


over, with the reduction in engine power wastage consequent 
upon the employment of a separate drive, it is reasonable to 
expect some economy in fuel consumption. From the 
experience already gained, it would appear that the extra 
current taken from the battery would not be in excess of 
5 amperes, and then only after the engine had thoroughly 
warmed up. This form of drive would automatically main- 
tain optimum temperature conditions. The size of the 
AC-Delco motor is relatively small, being 3-10 in diameter 
by 4:25 in long, and its operating speed is 3,000 r.p.m. 

The new electric dashboard instruments of S. Smith and 
Sons Ltd. afford evidence of a trend to simplify installation 
work in connection with fuel content, temperature, and 
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Bodywork Review 


Since there are so many new trends in body design that 
are of considerable interest, the review of bodywork, which 
in the past has normally appeared in the London Show 
Review issue of Automobile Engineer, will be published this 
year in the December issue. In this way, it will be possible 
to devote more space to a discussion of the most interesting 
new features and techniques. 

Among the latest developments that are becoming 
increasingly popular in this country, so far as quantity- 
produced cars are concerned, are wrap-round windscreens 
and shallow roof pressings. It also seems likely that the 
four-headlamp type of installation will eventually be adopted. 
For vehicles made in smaller quantities, in particular the 
miniature ears, reinforced plastics construction is attracting 
a great deal of attention. 


pressure indicators, as well as to standardize the components 
involved in these indicators. Anticipating the future trand 
in regard to speedometers, the horizontal scale instrument, 
which is still in a pre-production stage, is an interesting 
example of a first British design of this particular style. Some 
instruments installations of similar form have, of course, 
been used recently on a number of American cars. 

Quite a handy and useful device for vehicle maintenance 
work is the fluorescent hand-lamp, for inspection, manu- 
factured by Philips Electrical Ltd. It is a robustly con- 
structed baton-shape lamp fitted with a 9 in, 6 watt, miniature 
fluorescent lamp which, bearing in mind the relatively 
much higher efficiency of fluorescent lamps, provides 
excellent local lighting. Its baton-like form renders the 
lamp particularly suitable for the examination of, for example, 
cylinder bores or other small cavities. The lamp itself is well 
protected from damage by a sturdy yet pliable Neoprene 





rubber shield, which is immune from the harmful effects of 
oil and grease. 


Car air conditioning 

From a wide range of air conditioning equipments, the 
latest S. Smith and Sons type F390 fresh air heating and 
ventilating equipment, the Delanair heater and demister, and 
the Key-Leather Monsoon heater may be taken as represen- 
tative to be found as an original installation on a number of 
1959 car models, S. Smith and Sons type F390 equipment is an 
improved version of the current F350 design, relative to 
which it has an increased heat output of 15 per cent. This 
increase has been obtained by the use of a denser matrix in 
the heat exchanger, a double-pass water flow system and a 
greater air flow. Control is effected by blending varying 
proportions of heated and unheated air, and is independently 
carried out for the car interior and the windscreen. Another 
feature of this latest design is the rotary control introduced as 
an alternative to the quadrarit control. 

The Delanair heater and demister, a product of Delaney 
Gallay Ltd., is a new model, giving three-way heating in 
addition to demisting and defrosting. It can operate as a 
fresh air or a recirculatory air heater and, when required, 
both systems can be operated at the same time. The heat 
output is fully adjustable and is subject to automatic thermo- 
static control throughout the whole operational range. 
Twin nozzles are provided for windscreen demisting, and full 
heat can be applied to the windscreen to effect rapid 
defrosting. Models are available for the Vauxhall Victor and 
the Wolseley Fifteen-Hundred cars. 

Where ease of installation is a primary consideration, the 
Key-Leather Monsoon recirculatory air heater is a suitable 
design. It has a heat output of 24 kW and has a two-stage fan 
speed control. Manually operated flap doors are provided on 
the underside of the casing to direct the air flow as desired. 





AUTOMOBILE CHASSIS DESIGN 
By R. Dean-Averns. 2nd Ed. 30s. net. By post 31s. 4d. 


AUTOMOBILE EFFICIENCY 
Maintaining Performance with Electrical Test Equipment. By E. T. Lawson 
Helme, AM.A.E.T. AMAMJA. 10s. 6d. net. By post 11s. 3d. 


AUTOMOBILE ELECTRICAL EQUIPMENT 
Theory and Practice for Students, Designers, Automobile Electricians and 
Motorists. By A. P. Young, O.B.E., M.J.E.E., M.1.Mech.E., F.1.W.M, and 
L. Griffiths, M.1.Mech.£., AM.1.E.E. 6th Ed. 30s. net. By post 31s. 6d 


DIESEL MAINTENANCE 


A Practical Guide to the Servicing of the Modern Automotive Diesel Engine. 
By T. H. Parkinson, M.1.Mech.E. Edited by Donald H. Smith, M.1.Mech.E. 
4th Ed. 12s. 6d. net. By post 13s. 6d. 


ELECTRICAL SERVICING OF THE MOTOR VEHICLE 
Principles, Design and Choice of Test Apparatus. By E. T. Lawson Helme, 
AM A.E.T., AMAMA, 8s. 6d net. By post 9s. 4d. 


GAS TURBINES AND JET PROPULSION 
By G. Geoffrey Smith, M.B.E., Revised by F. C. Sheffield. 6th Ed. 35s. net. 
By post 36s. 9d. 

PRINCIPLES OF MASS AND FLOW PRODUCTION 
By Frank G. Woollard, M.B.E., M.1.Mech.E., M.1.Prod.£., M.S.A.E. 25s. net. 
By post 26s. 4d 





BOOKS of interest to AUTOMOBILE ENGINEERS 


THE MODERN DIESEL 
Automotive Oi! Engines for Transport, Marine and Industrial Use. By 
Donald H. Smith, M..Mech.E. 12th Ed. 12s. 6d. net. By post 13s. 7d. 


THE MOTOR VEHICLE 
By K. Newton, M.C., B.Sc., A.C.G.1., A.M.inst.C.E., M.1.Mech.E., and 
W. Steeds, O.B.E., B.Sc., A.C.G1., M.i.Mech.E 6th. Ed. 45s. net 
By post 46s. 9d 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 1. 

63s. net. By post 66s. 
SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 2. 

42s. net. By post 44s. 6d. 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 3. 

50s. net. By post 52s. 6d. 
SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS, Vol. 4. 

57s. 6d. net. By post 60s. 


SMALL DIESEL ENGINES 
By Donald H. Smith, M.i.Mech.E. 4s. 6d. net. By post Ss. 


Obtainable at all booksellers or from ; ILIFFE & SONS LTD., Dorset House, Stamford St., London, S.E.1. 
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urn for the Better™... 


sa// 


The manufacturer, the 
stockist, the garage man and the motorist 
know that bearings will turn better and 


for longer if they are Hoffmann. 





BALL AND ROLLER BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD CHELMSFORD, ESSEX 
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ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER... 


— 


Suspension? Pertection 


on the new ROVER 3 Litre 


This aristocrat in the world of cars—relies on Salter Laminated 
Torsion Bars to maintain its reputation for perfect suspension 
and driving comfort. This Multi-leaf torsion bar is simpler and 
more economic to fit than the solid type; gives much greater 
safety; and is easily modified to suit varying conditions. 


SALTER 


always a spring ahead / 
GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND - Established 1760 
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This slogan means 
just what it says! 


For complete satisfaction 


—specify— 


dust 
collection 
by 


SPENCER & HALSTEAD LIMITED 


BRIDGE WORKS - OSSETT - YORKSHIRE 
TELEPHONE: OSSETT 821-4 - TELEGRAMS: SPENSTEAD 


rae 
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HIGH DUTY GASTINGS 








for the 


HUMBER SUPER SNIPE 








C. & B. SMITH LIMITED 


lronfounders - Wolverhampton 








Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 
transmit power through ground 
gears. 





New features include p 
speed change system Farce parrnphi sya 
speed whilst the previous operation is running. Maximum 
pretuaion lo enuved by waking Ol am of Ten 
Carbide cutting tools. 


Pleake weite fm 
Pa failed of out 
No. 7 PRELECTOR ft eve pl 


COMBINATION » Jutet [alhub 
TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK = BIRMINGHAM 29 


TELEPHONE \ - (Zin? aa meet kT 
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‘Capacity Plus’ 


The versatile AUSTIN ‘Gipsy’ with its rugged yet attractive appearance 


and all round capabilities is a ‘natural’ in surroundings like these 

Its flexible performance is one in which the high capacity, low friction 
and space saving characteristics of TORRINGTON Needle Bearings 

have been proved to advantage. 

TORRINGTON Bearings are ‘naturals’ in the main gearbox, transfer box 

and differential wheel drive of this exciting vehicle. 

Like the ‘cirpsy’—TORRINGTON Bearings rate high as an engineering product. 
Write to our Bearings Division for details and engineering service. 


TORRINGTON BEARINGS 


The Torr.njion Company Ltd, Bearings Division, Torrington Avenue, Coventry 
London and Erport Office: 7-10 Eldon Street, E.C.2. Glasgow Office: 14 Moir Street, C1. 


Automobile Engineer, 26 November 1958 





Torrington Needie 
Bearings give 
you these benefits 


* Compactness and light weight 
qualled radial load capacity 
© starting and running friction 
‘ 
n hardened shafts 


larger and stiffer shafts 


MADE AND STOCKED AT OUR 
ENGLISH FACTORY 





Litoially—a horsbreadth, 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 


about this versatile material. 


Pica ay _ a ee rs 


k 
oe ee & 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 








a “TT ANC] ‘Ve 


aon VALVE GUIDES €‘taceo TAPPETS © 


G*CLANCEY L'?: BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 
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Asschibling diese] engine cylinder heads with a 
14-motor Desoutter nutrunner at the new 
Bedford vehicle plant at Dunstable 

Photograph by courtesy of Vauxhall Motors Ltd. 


| Besonller in the Motor Industry 


Without Desoutter power tools there 
would be no mass production. You may 
disagree, but that’s our story and we're 
sticking to it. Come to think of it, do 
you know anything as fast, as reliable, 
as non-stop as a Desoutter power tool ? 


Neither do we. 


Our range of pneumatic and electric tools 
is nothing if not wide. But should you find 
a gap, we'll do our best to fill it for you. In 
certain cases we’re prepared to produce an 
entirely new tool for a specific job. Write 
today for further details of Desoutter tools 
for the motor industry. 


A six-motor multiple nutrunner used on 
the wheel assembly of Ferguson tractors 
Photograph by courtesy of Standard Motors Led. 


Bescoutler pneumatic and electric tools 


put power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9. 
Telephone : Colindale 6346 (5 lines) Grams: Despnuco, Hyde, London. 
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He’s cold and the unhappy prospect of motoring through 
another chilly, icy winter is before him. So, while sales 
resistance is at its lowest tell him about the K-L Heater 
Demister Defroster. You'll find him half-sold already 
our advertising will have done that for you. He'll thank 
you for it when he drives in warmth, comfort and safety 
on the coldest day. And you'll thank yourself for the 
extra profits. 


WHY YOUR CUSTOMERS WANT K-L HEATERS 


% Units tailor-made for all makes of car (6, 12 and 24 volt) 

% Sturdily built at sensible prices. 

% No running cost—K-L Heaters/Demisters Defrosters operate 
on waste heat from radiator. 

% Simple dashboard control from 3-way illuminated rheostat switch. 


K-L 54 (2 k.w.) 


£11 complete 


Tailor-made for Austin A30 and 
ASO, Hillman Minx IV-VIIL side 
and overhead valves, Morris 
Minor Mk II and 1000, M.G 
Midget T.F. and T.D., Standard 
8/10, Triumph TR2, Ford Prefect 
and Anglia 1954 onwards 


K-L MONITOR 
(14k.w.) £10 10 0 complete 


Mk Ili Model for Ford Popular (all models), Prefect and Anglia up to 1953. 
Model “P” without demisting equipment for Ford Popular and all other cars 
With demisting equipment £10 10 ¢ 


FRESH AIR HEATER /DEMISTER /DEFROSTER 
K-L 502 


Specially designed for Anglia and Ford Prefect 1954 onwards, Hillman Minx, 
Morris Minor Series If and 1000, Vauxhall Victor, Velox 58, Wolseley 1500, 
and K-L 502 Universal Model for most cars, from £13 13 0, inclusive 
demisting defrosting equipment 


INTERIOR OR UNDER BONNET FITTING 


INCREASE ENGINE PERFORMANCE WITH 


K-L EVENTEMP 


RADIATOR ROLLER BLIND 


Keeps running temperature right in any 
weather, saving engine wear and petrol 
Controlled from dashboard. Blind has metal 
roller and cover for safety and efficiency. 
Models for all cars from £3. 


KEY-LEATHER CO. LTD. 


5 Urswick Road, London, E.9 Tel. AMHerst 5202-4 














Remote 
Control 








All types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


cILLS a Ltd 


PACKINGTON HALL WORKS - LICHFIELD - STAFFS 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


(i ll SR AURIS wm 
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Gloucester Casting 


sa 
| 








The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings 
for the automobile, railway, electrical and farming industries. 
Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in production. 


Spring mounting bracket in 
Malleable Iron Weight 8% lbs. 


A typical Gloucester Maileable specification. 





Gloucester 
Blackheart Malleable 


Gloucester Lamellar 
Pearlitic Malleable 





Elongation + 18% 
Yield Point .. I2 tons 


Elongation es s% 
Yield Point -» 24 tons 


Vehicle pinion housing in 











Tensile Strength 25 tons psi Tensile Strength 35 tons psi 


| 
HOME OF = 
GLOUCESTER ~“™) 


GOOD CASTINGS 


Malleable Iron. Weight 28 Ibs. 





Gloucester Foundry Ltd., Emlyn Works, Gloucester * Telephone : Gloucester 23041 ° Telegrams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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P. M. HELDT s.42. 
explains 
principles and 
practice 

in the American 
automobile 


industry 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” <5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 9d. 


Torque Converters or 
Transmissions 
5th Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 9d. 


From leading booksellers, or direct from:— 


ILIFFE AND SONS LIMITED 





- DORSET HOUSE - 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 9d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 6ls. 9d. 


STAMFORD ST., LONDON, S.E.1 











WHO MACHINES THOSE 
PROTOTYPES? 


It is not always realised that, apart from CRANK- 
SHAFT and “CROMARD"” liner production in 
Wolverhampton, Laystall have facilities 
London and Liverpool for General Machining. 









TELEPHONE - - WATerloo 6141 





in 


ENGINEERING CO. LTD., 
53 GREAT SUFFOLK STREET, 


LAYSTALL 


LONDON, S.E.1. 








Layttali Laystall Laystad Laystad Le 
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Wellworthy ALESSFIN 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20/11 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 


That head thickness, coupled with correct . 225 — 250°C 
blending into piston wall overcomes distortion 

A . . f 200 — 225°C 
of ring grooves. This has considerable bearing 
on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


STE LLITE runes 














WHEN ONLY THE BEST 
| IS ACCEPTABLE 





DELORO STELLUTE saver cnc saccrase warns cotra= scence anata = hen 





Hey Multiple Spindle Drill Heads convert’ 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 





We also manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. pepehapseatienen: 
Ha Me cnc racing and Concring 


Machines, Special Machine 
Tools for High Production. 





NRP 1596 
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Hiduminium 








Manufacturers’ Enquiries only 
MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
of small metal pressings. 


WASHER CO. LTD. 





Chassis Frames 


FOR THE AUTOMOBILE INDUSTRY 


Chassis frames and unit components including side-members, 
cross-members, engine bearers, suspension links and 
welded fabrications for the motor car and commercial 
vehicle industry. Enquiries invited 
and technical advice and 
consultation 
freely offered. 
Send for 


“Industrial Pressings” 
Brochure 


JOHN THOMPSON MOTOR 
PRESSINGS LTD., BEACON 
WORKS, WOLVERHAMPTON 


Telephone: Bilston 41121 
Telegrams: Motoframe, Wolverhampton 





MOTOR PRESSINGS LIMITED 
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‘We need a reliable 


motor—lets be sure— 
and use Brook 


A reliable electric motor can be a most valuable asset to 





your product. The new Brook ‘C’ type Ventilated motor is 


smaller and lower in cost than its predecessors ... it can 


help to keep that vital element of competitive price you 
need for today’s markets. 


If you sell overseas . . . 
the Brook Overseas 
Service guarantees your 
customer spares and 
expert technical attention 
in almost every country in 
the world. 


HUDDERSFIELD 





en 


ret 
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TELAFLO have specialised exclusively mn 


making a quality product suited to the exacting 
demands of Overseas markets, where road con- 
ditions call for efficiency well above the ordinary 
Four Exclusive Telaflo Features: 

is 


y fade because aeration 


under the most agitating 


to ensure silent 
Fitted to Standard & Jensen Cars 


absorbing capacity provide 
r, hetter riding 


peratior 


eet eae Ss Rae 


Write for full technical information to: 


TELAFLO LTD., Radway Road, Solihull, Warwickshire. So/ihul/ 4615-8 


a really tight joint is required, as in the case of pliers, edge tools 


builders’ hardware etc., we recommend the RH38MD. 
Rivets may be 


he ads 


When 
This machine 


rivets close up against an angle or shoulder in the components 


headed tight or loose simply by adjusting the machine setting and type of tools used. 
Suitable for cold rivetting in all sizes from } in, to 2 in All machines 


in mild steel 


are built to withstand continuous heavy duty operation, 


TURNER 


MACHINE TOOLS LTD 


' OU NEED I HIS 63-68, PRINCIP ST., BIRMINGHAM, 4 


Illustrated: RH38MD_ Standard 
Tel: Aston Cross 2244, 


Machine (? in. capacity) 
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FORGINGS 


PIR TH-DERTHON 


SHEFFIELD 
k DARLEY DALE 


A 16mm. Colour Film 
with sound commentary, 
entitled “ Drop Forgings 
in Alloy Steels,” 1s 
available on request 





THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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Heavy duty axle. 


Scammell Lorries Ltd 





More grnding machines use 


FILEDGE 


avery week 


There is a special niche in production engineering for 
the grinding fluid because grinding, in all its various 
forms, is so important in relation to today’s production 
techniques. 

Of the specially formulated fluids for grinding, FILEDGE 
offers many advantages of which keener cutting and 
rapid sedimentation of abraded particles deserve immediate 
mention. The water reduction also has exceptional 
wetting-out properties. Your machine shop needs 
FILEDGE now. 

By asking for Publication SP.173—on your business 
letterhead please—you will receive up-to-date information 
on FLETCHER MILLER cutting fluids. 


® one of the 
FLETCHER MILLER 


FLETCHER MILLER LTD., CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 








suin- ycliffe 


"S ld ee 


The 


SPECIALIST FOUNDRY 


for 


BLACKHEART MALLEABLE 
IRON 


and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


Automobile and Commercial Vehicles, 
Gas Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 


together with many others 


CASTINGS SUPPLIED AS CAST OR FULLY 
MACHINED 


Manufacturers of the 
PULMAC PULVERISING MILLS 
for fine grinding 





FOLLSAIN-WYCLIFFE 
FOUNDRIES LTD 


LUTTERWORTH NR. RUGBY 


Tel.: Lutterworth 10, 60 and 152 
Grams.: ‘Wycliffe’ Lutterworth 
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screw 
thread 
inserts 


Heli-Coil Inserts are self-anchoring thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to weal and stresses 
than unprotected threads The Heli-Coil eliminates 
stripping, seizing, galling and corrosion It literally 
armours the thread he Heli-Coil offers a unique 
opportunity for product cost revision. It is “a natural” 
for automation, it can make dramatic cuts in time and 
labour costs. Assembly is the ultimate in simplicity 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appear- 
ance of the end product We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 


For further details write for sales leaflet APL. 48/E2. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


|... ae . SiS da ae | 
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SERVICING 
GUIDE 


to British Motor Vehicles 











VOLUME A volume 

of essential data 
not available from 
any other source 





Covering 
many 1955 & 1956 
vehicles 





* Still available 
VOLUME 1 : By Post 66s. 0d. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. 














TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 





Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 
essential source of knowledge for every service engineer and repairman. 


Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 
servicing—18 four-page Sheets dealing with components—new “‘exploded”’ 
views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 


you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 
guide covers every major overhaul, maintenance and tune operation. With 
Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
the servicing of post-war British vehicles. 


SUPPLIES STRICTLY LIMITED — — ORDER NOW: @2 17 6 
By post 60s. in United Kingdom only 








PROGRESSIVE TRAILER 





oo | 
[FSJ 





SYSTEM 


(Approved by Continenta/ Governments) 





A. Dual Control Valve LV. 207, coupled to Hydraulic Pipe-Line on Tractor. 2 ° ° 
B. Pipe Coupling (“C” Type) with Auto. Shut-off Valve attached to rear of The Lead Development Association 


Tractor. 


SINGLE LINE 


BRAKES AND BREAKAWAY 


Lead 


In 


Bearings 





The Technical Personnel of 

















C. Breakaway Valve SBS. 256/257 attached to Tow Bar of Trailer. are available at all times to assist 
DB. Vacuum Tank on Trailer. 
E. Non-return Valve. + 7 | | . 
F. Power Unit on Trailer, operating Brakes. in your pro p1eMs 
G. Trailer Brake linkage. 
H. Hose to source of Vacuum. 
P. Plunger with Safety Seal. 
R. Alternative Coupling for use with Breakaway System. 
Existing Vacuum Brakes can be converted by adding “‘C”’, “D” and “E”’. 

E LEAD DEVELOPMENT ASSOCIATION 
FE NY & JOH NSON LTD 18 ADAM STREET, LONDON, W.C.2 
134-136, EALING ROAD, WEMBLEY, MIDDLESEX TELEPHONE: WHITEHALL 4175 
Tel: WEMbiey 4801 & 4802 Grams: Feejohn, Wembley TELEGRAMS: LEADEVEP, RAND, LONDON 
DHB4240B 
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use drop forgings 


like these? 


Whether you want a long run or drop forgings 
in small quantities, do as some of the greatest 
users of drop forgings —come to Doncasters. 
Drop forgings that are as good as skilled labour 
and first class materials and plant can make 
them are a Daniel Doncaster hall-mark, 


Discuss your requirements with us. 


DONCASTERS 2 | 











i778 DD 











DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS * DROP FORGINGS «+ TOOL STEELS * HARDENED STEEL ROLLS 
Le) 
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Progress is Habershon’s greatest product 


The installation of the new Sendzimir Planetary Hot Rolling this revolutionary new mill produces hot rolled strip of a 
Mill—one of only three operating in Europe—is a con- quality which enables hot rolled material to be provided 
vincing demonstration of the progressive outlook held at to cold rolled tolerances with a good surface finish and a 
Habershons. By single pass reductions of more than 90%, minimum of scale. 


Habershon STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Telephone : 2081 (6 lines) 





LONDON : Enterprise Works, Angel Rd., Edmonton, N.18. Tel: Edmonton 5081 BIRMINGHAM : 266 Broad Street, 1. Tel.: Midland 1966 





British 
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|'imsert 






WE 





ALSO 

MAKE 

Ife. 

STRAIGHT 

LENGTHS Closely inspect the CROSS wire thread 
FROM insert and satisfy yourself that it is a 
4” To precision job. Made in high carbon 
}” BORE steel, hardened and tempered, these 


inserts are simple, accurate, and effective. 
For ferrous applications they are available 
in stainless steel (not recommended for 
use with light metals), and in bronze 
for non-magnetic service. Send for full 
particulars. 





CATALOGUE & PRICES ON APPLICATION 


8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., ete. 


HEB avepen co. ite, | A crewerscronne <0. wns ere 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC.BIRMINGHAM 
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feet on the ground at Ansty 


Armstrong Siddeley Motors Limited—famous for 
developing the Double Mamba and other 

aero engines, and rocket motors—keep their feet 
firmly on the ground, as well. Ansty is 

the birthplace not only of high-altitude engines, 
but also of diesels for industrial, 

agricultural, marine and land transport use. 
HARDY SPICER LTD. are proud that their 
cardan shafts and universal joints are relied on 
extensively on the development test stands at the 
Ansty Engineering and Research Centre of 
Armstrong Siddeley Motors Limited. 


Transmission Equipment of 


inherent Dependability by 


HARDY SPICER LTD 


Birch Road - Witton Birmingham 6 - Phone: 





Birmingham Birchfields 4504 
tt 


Member of the Bietftietid ote? Group 
sate 
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yvALUERS 


NEERS & 
a MACHINERY 


AND MCTORIES 


SINCE 1807 






































FULLER HORSEY 


eo a. an ony. ae ae ae 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 





Rathbone 





SO \inly J 









MA 


PUSH-PULL 
PRESS TOOLS (DASHBOARD) 
PROTOTYPES CONT R 0 LS 
MOULDS 
GAUGES LIST 379 
JIGS, ETC. 
*Phone : 
3678 


STATION RD (EAST), HORLEY, SURREY . 
ALD, Hie, Bh AONGRALTY APPROVED || 8 nn. uclesecehoac - ptamimanan s 


A.208 
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New Compressor Design 


GIVES OUTSTANDING SPACE SAVING 
WITH REDUCED RUNNING COSTS 


The Atlas Copco ER6 is a new sta- 
tionary compressor which uses funda- 
mental improvements in design to 
achieve remarkable results in perfor- 
mance and efficiency. The illustration 
shows the size of the ER6 compared 
with a conventional compressor of 
similar output: yet this extraordinary 
saving in space is achieved with added 
efficiency and economy, and with the 
same reliability of operation, which 
has characterised Atlas Copco com- 


pressors for 50 years. 


Economy of operation 

The specific power consumption for 
the ER6is 10-15 °. lower than for most 
machines of this size on the market. At 
4,000 hours running time per year 
this means an annual power saving of 
up to £360. 

In addition the cooling water con- 
sumption of the ER6 is very low be- 
cause of the special design of the in- 
tercooler, amounting to only 440 gal- 
lons per hour at 60°F. This is less than 
half the quantity needed for the 
majority of other similar air com- 


pressors. 


Economy of installation 

The ER6 requires an exceptionally 
small amount of floor space for its 
capacity. This reduces the cost of 
foundation and erection, especially 
with the use of a flange-mounted 
motor. 

Erection and alignment can be simpli- 
fied by using a base frame which can 





Ure: + OTE | 
a a) 


kd 





PRINCIPAL DATA 





Low-pressure 


Maximum 
Speed in piston 
pressure ' 
rpm displacement 
in ps in cilm 
125 485 1,303 


Free air Cooling water 
delivered required Weight 
at 100 ps at 60°F approx in pounds 
in cim in galls/hour 
1,075 440 6,600 





be delivered as extra equipment. The 
balance is so good that the ER6 can 
be mounted on a skid frame, which 
does not require a concrete founda- 
tion. Skid frame mounting is especi- 
ally advantageous for contractors and 
makes it possible for the compressors 
to be moved easily and at lowcost from 
one site to another. 

The ER6 is equipped with an oil pres- 


sure control device and cooling water 


gauges together with a full set of 
instruments for visual control. 

A complete range 

of compressed air equipment 

Atlas Copco manufactures portable 
and stationary compressors, rock- 
drilling equipment, loaders, pneu- 
matic tools and paint-spraying equip- 
ment. Sold and serviced by companies 
or agents in ninety countries through- 


out the world. 


Sltlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
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Shape your 
thoughts with.. 








MDURAGLAS 






Duraglas fabrics and mats are available in 
qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
answer te your. problem. Why not 
consult us ? 


x SEND FOR TECHNICAL LITERATURI 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 





dm.TAS7 














h:  ee s 
* 


BUSHES | 


3’ TO 10” BORE | 
HARDENED | 


AND 
GROUND | 
ALSO | 
UNHARDENED 
By | 

The Bush People | 


SEND US YOUR ENQUIRIES 


Established 35 years 


\COLLIER & COLLIER LTD. WORM DRIVE 


NORTH MORETON, DIDCOT, HO §& CLIP 


BERKS. - - ENGLAND Phone: DIDcot 2046. 























LAWRENCE Bros. MILLWARD LTD. 


TeLePHONE WICKERSLEY 2041-2 
ROTHERHAM 
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*‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


LG 


POSSItLPARKR GLASGOW: N 
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CONSULT - 


PTT TTT TRT TTT TTT TTT ET TEETER ee et 


We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


Gnd?) 


lron—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 


Manufacturers of High Duty Cast 











-1F YOU MUST HAVE 








quality 


e 
ecto MALLEABLE in special | Attoy ano 
C of STi tt G % purpose oie CARBON 


Black rolled, bright drawn or smooth 
ground, in heat- treated or unheated 
conditions. Free - steels, heat- 
SEND FOR DETAILS OF OUR FILM “MODERN MALLEABLE”’ slee resisting steels, die steels, shear blade 
seek, high peed coal steels, stainless 
steels, valve neal, hollow steel bars. 








(TIePTON) DUNFORD Sune Witt Works, Shield 9. 
iin HO orks effield 
LE . LE LImITED DUDLEY PORT ital $ hp phone: 41121 (5 lines). ge 7 ‘Blooms, Sheffield, 9”. 
@eent wa eTOe ewoute TieTOm ‘er Office: Linford Street, S.W 
a Rens Office: 25 Burlington Eietten 118, New St.. 2 
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an international survey 
of missile progress, design 
and development 


FLIGHT brings you the most comprehensive survey ever 
published of space-age weapons from ICBM’s to small 
infantry missiles. Full descriptions and histories of all current 
non-secret missiles, from every country, together with 
photographs, drawings and basic data tables. Authoritative 
articles cover major aspects of missile design, development 
and use. This is a magnificent special number—the 

world’s standard work of reference in its field. 


Reserve your copy today. 


this is an issue 
of world-wide importance 
don’t miss it! 


“ha MISSILES 


2 DECEMBER 


From all newsagents: 1s. 6d. 


aan ae in 
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Automobile 
ee chassis See 
design 


R. Dean-Averns This volume provides a comprehensive survey of all the fundamental 
aspects of automobile design apart from the prime mover, This 
greatly-enlarged second edition contains chapters on the techniques 
of independent suspension and chassisless construction, together 
with much material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and streamlining. Much of 
the emphasis is on problems of the heavy commercial or public 
service vehicle, but in general the work is equally applicable to the 
lighter field of car design. 


Second edition 30s net from leading booksellers, by post 31s 4d 


Published for AUTOMOBILE ENGINEER by Iliffe & Sons Ltd., Dorset House, 


Stamford Street, London, S.E.1 





// a MITRE Taking the strain! 
4 | Movement, vibration, power stresses, these forces 


provide a constant tug-of-war with every bolt and nut. 


° | That is why engineers use Richards “Hi-Strain’’ bolts 
n | which take such strains with maximum safety. 
| Supplied Heat Treated to B.S.S. 1083 and B.S.S. 
| 1768 Grade R Quality 45/55 tons tensile. 


Threads to Whitworth, B.S.F., U.N.F. 
and U.N.C. 


We invite you to send 
for our sales folder 
which explains why 


MITRE precision Drop 
rc ter coat up quality and 6 bE A RD by 
production and reduce costs. s . 
hi-strain ) sours 
A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 CHARLES RICHARDS & SONS LTD., P.O. Box No. 23, Darlaston, 
Wednesbury, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Darlaston."" 
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But in front...- 


... there’s a Marston radiator 


The highest standards of efficiency and 
reliability place Marston’s copper and 
light alloy radiators in front of the 
finest cars. 


MARSTON EXCELSIOR LIMITED 
LEEDS and WOLVERHAMPTON 


A subsidiary company of Imper 





MARS! 
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is less than the distance 
travelled by a bus operated by 
Compania Peruana de Omnibus 
S.A. which covered 


750,000 miles 


without it being found necessary to dismount the 
engine for repair. 

The original set of Specialloid pistons 

was used throughout the entire distance. 


The following is a translation of an Affidavit drawn up by 
Dr. Daniel Cespedes, Notario Publico, y de Hacienda: 








COMPANIA PERUANA DE OMNIBUS S.A. 


NA Pa RSet TALLERES 
RSITARIO 1308 APARTADO 3190 AV. PROLONGACIAON CANGLLO 550 
3908 LMA PERU TELEPONO 36040 


we wish to certify that Omnibus No. 2., of “SCANIA VABIS 
No. 62 | 79, Chassis No. 91 9 70, which operates on the Lima-Ica 
200,000 kilometres without m being found necessary to dismount 


Lima, 9th April, 1957 
PERUVIAN OMNIBUS COMPANY LIMITED 


J. BLUME T. 
Principal of the Transport Department 


I i med, PUBLIC NOTARY AND COMMISSIONER FOR 
S, CERTIFIES that Mr. JUAN BLUME TRAVERSO, proving 
il pape umber six hundred fourteen thousanc 
papers number eight | 
ired and sixty two, was present in th 
N with t of having 
LARATION w ne has sis 
ft Peruv J g before me the 
hich h nd says as follows Herewith we wish to 
*SCANIA VABIS”™ make, Motor number 
assis mber ninety one 
ca Line, has run 
red thousand kilometres witho I z found necessary 
epa ", which he signs aga esence, in Lima 
onth of April of the year id nine hundred 


j. BLUME T. 


DR. DANIEL CESPEDES 
WOTARIO PUBLICO Y DE HACIENDA 











We are proud to have been 
associated in this remarkable 
achievement, with the 
SCANIA-VABIS COMPANY 
who fit 


Specialllota 


PISTONS 


as original equipment 





SPECIALLOID LIMITED + BLACK BULL STREET - LEEDS 10 
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your pressing 


For hot pressings and stampings—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005". No quantity 
is too large, no job too 

complicated, no standard 


too exacting. 


In non-ferrous alloys 
including aluminium, brass, 
chromium-copper, cadmium-copper 


SUTCLIFFE 
SPEAKMAN 


manganese bronze and nickel silver 
Also castings in gun-metal, 
phosphor bronze and heat-resisting 
nickel chrome alloys 


SUTCLIFFE, SPEAK MAN &CO. LTD * Leigh’ Lancashire’ Tel: Leigh 94 


London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 


WHERE THERE'S A RUGG ED JOB 


THERE’S EVERY REASON FOR 





SINTERED METAL 
FRICTION MATERIALS 


Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION £. 


Manufactured by SINTERED PRODUCTS LTD 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 
COLLtYHuRsT 2511 


London Office: 76 Victoria Street, S.W.! - ViCronia 1845/6 
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Araldite Resins for Tooling is the title of a new 
may we 


booklet describing processes which save a great deal 
of time and money. It gives methods and formulae 


covering the following applications of epoxy resins. SE nd YO Uu 
a copy? 








Jigs, fixtures and 
duplicate models 








Press tools 








Drop hammer dies 








| 
| 
| 
| 


] Rubber press tools 
i} 


_— 





Stretch blocks 








—— 
Fr 





| 
| 
| 
| Vacuum forming tools 


| Matched moulds and 
| rubber bag moulds 


\ 








! Joggle blocks 





Hammer forms 











Router jigs 





Ar aldite epoxy resins 


Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED Duxford, Cambridge. lelephone: Sawston 2121 


AP428 
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Classified Advertisements 


RATE 4d. 


PER WORD :- 


MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/- 
Advertisements for the December 1958 issue should be to hand not later than first post 28th November 


BUSINESS & PROPERTY 


( ‘ARAGE, 62 ft. 16 ft., with 5 rooms above, 
Min the North Kensington area, for sale, 
Freehold £5,500 Would suit Car-Hire firm 
or smali Moto: Engineers. Write 18 Newington 
Causeway, S.E.1. Phone Hop 1684 {5664 


SERVICES OFFERED 


DE SIGN Office Capacity available for Mech 
anical and Production Engineering. Special 
Machines and Projects Norris Brothers Ltd., 
53 Victoria Street, London, S.W.1. Tel.: Abbey 
5444 (S610 


TUITION 


M.L.M.1., City & Guilds, A.M.I.Mech.E., 
4% etc., on “‘No Pass-No Fee" terms. Over 95 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free 
B.L.E.T. (Dept. 643), 29 Wright’s Lane, London 
W.8 [5672 


BOOKS 


UTOMOBILE Efficiency: Maintaining Per- 
4% formance with Electrical Tos ip 087 By 
E. T. Lawson Helme, A.M.A », AM.LM.I 
Intended for managers and en R. in the 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning and 
maintenance department, supported by compre- 
hensive electrical service The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser- 
vice, and such matters as publicity methods, 
charges, operating an economical schedule of 
work, etc., are all covered in detail. 10s. 6d. net 
from all booksellers. lls. 3d. by post from The 
Publishing Dept., Dorset House, Stamford St., 
London, S.E.1 


‘AS Welding and Cutting: A Practical Guide 

¥ to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.f M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the hole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment Price 15s. net. By post 
16s. Od I n all booksellers or from The Pub 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1 


NDUSTRIAL Brazing By H. R. Brooker 
and E. V. Beatson, B.Sc.(Eng.), A.M.I.E.E 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1 


(No responsibility accepted for errors) 


oe 
\ Kat 


For automatic and 
capstan precision parts—in any metal—to 
your own specifications . consult the 
specialist machinists. 

LF.V., DAL, O.LArm., A.R.B. Fully 


oe REPETITION 
PARTS from the 
BAR by oeee 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 











SENIOR 
TRUCK DESIGNERS 


The Rootes Group Truck Division requires 
Senior Chassis Designers including men with 
special knowledge of transmission units. 
Applicants should be qualified to H.N.C. 
standard and experienced in modern commercial 
vehicle design and production methods. 
Excellent working conditions with Pension 
Scheme. 

Apply in strict confidence with fullest personal 
details to the Secretarial Department, Commer 
Cars Ltd., Luton, Beds. 


MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 


BOOKS 


QTE {ELS in Modern Industry: A Comprehen- 

sive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes 42s. net, from all book- 
sellers. By post 43s. 9d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1. 


N ATERIAL Handling in Works Stores. 2nd 
- Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory 18s. Od. 
net from all booksellers. By post 19s. 0d. from 
Vhe Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 


I ESISTANCE Welding in Mass Production 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production Particular reference is made 
to design and production requirements. 21s. net 
from all tooksellers, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1 


BACS or Nomograms. By A. Gict Trans 
+* lated from the French by H. D. Phippen and 
J. W. Head. Most engineers have als use of 
nomograms at some time in their careers, and 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables 
It is fair to say, however, that only a small 
proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively small 
literature on the subject is written for mathe- 
maticians and is extremely difficult for the 
practical engineer to comprehend. This book is 
essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without 
highly specialized mathematical knowledge may 
construct their own charts. 35s. Od. net. From 
all booksellers. By post 36s. 0d From the 
publishers: Lliffe & Sons Ltd., Dorset House, 
Stamford Street, London, S.E.1 


( XYGEN Cutting: A Comprehensive Study of 
. Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post Ils. 4d. 
From all booksellers or from The Publishing 
owt Dorset House, Stamford Street, London, 
S.E.1. 























COTTON BAGS 


FOR SPARE PARTS, Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.1 





HIGH STRENGTH 


FRICTION GRIP BOLTS 


for 
STRUCTURAL JOINTS 





London: W. Kelway- 
Bamber & Co. Lrd., 
70 Victoria St. $.W.1 
Tet: Abbey 6860 
W.E. Coast: Fasteners 
Led., 2 Hall St., Bar- 
nard Castle, County 
Durham Tel: 
Barnard 
Castle 
472 





ALTRINCH4M STREET, ea i. 
dm 
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PRESSING PRECISION 
MACHINING 











CHASSIS 
FRAMES 





WHEELS 


~Y, 








ASSEMBLY WELDING 








\ Z 


Six birds — one stone Should you need all of these products and services at once, you can kill six 
birds with one convenient stone tossed in the direction of Sankey of Wellington. If your requirements are 
less comprehensive, then the same aim will be just as effective for any one of them or any combination. 
To give you some idea of our capacity, we make 15,000 pressed steel vehicle wheels every day. To give 
you some idea of our scope, we assemble tank transporters on the one hand and washing machines by 
the thousand on the other. We specialise in the bigger jobs—in size, quantity or both. If you have one 


in mind, reach for a good throwable stone. 


Sankey OF WELLINGTON 


JOSEPH SANKEY & SONS LTD., HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE, 


PHONE: 4321 WELLINGTON, SHROPSHIRE, GRAMS: SANKEY, WELLINGTON, SHROPS., 
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1—LABOUR SAVING 
The Unloader either re- 
places an Operator at 
back of Press or enables 
the front Operator to 
concentrate solely on 
feeding. 


2—TIME SAVING 


The Loader permits con- 


J. P. UDAL LTD., Interlock Works, Court Road, Birmingham 12. 








tinuous feeding with the 
minimum of Operator 


movement. The two 

units together on a 

Press running at 15 

r.p.m. will give a pro- one job 
duction rate of 800 per Mounted 
hour with one Opera- wheels 


tor. With manual load- 
ing, two Operators 
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would do well to reach 
360 per hour. 


3—VERSATILITY 

Easy change over from 
to another. 
castor 
with built-in 
height adjustment, the 
Units can be rolled clear 


on 
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International ‘Twist Drill Co 
14, 15 Lid., The 19 
Jackson, H., Ltd 9 
104 Kayser Ellison & Co. Ltd 26 
Key Leather Co. Ltd K+ 
100 Kirkstall Forge Eng. Ltd 1 
"© Lawrence Bros. Millward Ltd. 102 
110 Laystall Engineering Co. Ltd 86 
32. 33 Lead Development Association 96 
Lee, Arthur, & Sons Ltd 58 
93 Ley's Malleable Castings Ltd 67 
Manganese Bronze & Brass Co 
18 Ltd., The 57 
Marsden, Samuel, & Son Ltd 110 
65 M.C.L. & Repetition Ltd 110 
4 Mek-Elek Engineering Ltd 110 
105 Metalastik Ltd 29 
Midland Motor Cylinder Co 
94 Ltd., The 74 
100 Morris, B. O., Ltd 10 
36 Newall, A. P., & Co. Ltd 103 
= Osborn, Samuel, & Co. Ltd 68 
63,71 Park Gate Iron & Steel Co 
85 Ltd., The 27 
98 Radio Heaters Ltd 2 
104 Ransome & Marles Bearing 
54 Co, Ltd 23 
59 Renold Chains Ltd 7 
98 Richards, Chas., & Sons Ltd 106 
88 Rockwell Machine Tool Co 
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UDAL Press 
Unloader and 


Loader give 


four-fold saving 





for toolsetting or moved 


to another machine and 
re-set within minutes. 


ADVERTISEMENTS 


Salter, Geo., & Co. Ltd 
Sankey, Joseph, & Sons Ltd 
Sheffield Twist Drill & Steel 
Co. Ltd The 

Silentbloc Ltd 40 

Skefko Ball Bearing Co. Ltd 

Small & Parkes Ltd 

Smethwick Drop Forgings 
Ltd 

Smith, C. & B., Ltd 

Solex Ltd 

Specialloid Ltd 

Spencer & Halstead Ltd 

Steels Engineering Products 
Ltd 

Super Oil Seals & Gaskets 
Ltd 

Sutcliffe Speakman & Co 
Ac 

Telaflo Ltd 

Terry Herbert & Sons 
Ltd 

Thomas, Richard, & Baldwins 
Ltd 

Thompson, John Motor 
Pressings Ltd 

Torrington Co. Ltd., The 


lriplex Foundry Ltd 
Turner Bros. Asbestos Co 
Ltd 
Turner Machine Tools Ltd 
Udal, J. P.. Ltd 
Universal Dampers 
Vaughan, A. J.. & Co. (Mitre 
forks) Ltd 
Vaughan Associates Ltd 
Ward, H. W., & Co. Ltd 


Webb Conveyors & Automation 
Ltd 

Wellworthy Piston Rings Ltd 

Weston, Charles, & Co. Ltd 

West Yorkshire Foundries Ltd 

Wilmot Breeden 


4—ECONOMICAL COST 


Relative to the savings 
in production costs from 
the use of these Units, 
their prices including in- 
stallation, are attractive, 
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Rapid, 
high-quality 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
and developing machine (formerly known as Model 
46/35) is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes 
and special ventilating systems are thus unnecessary, 
making it a simple matter to move the machine to a ' :, 
wed : Exposure, development and print 
new position at any time, delivery synchronized for simplicity 
of operation. 
All controls conveniently located for 
rapid, effortless adjustment. 
Pneumatic-assisted handling of 
Originals and sensitised material to 
obviate fatigue. 
Complete design co-ordinated for 
exceptionally high potential output. 
Excellent mechanical layout giving 
silent, vibrationless running. 
® Comprehensive maintenance service 
available at nominal cost. 
Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 


Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 


Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Mxerezees 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFOR D LIMITED, INDUSTRIAL SALES DEPT. AZ18C 
ILFOR D, ESSEX. TELEPHONE: IL Ford 3000 
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- 


- sand-cast in 
aluminium alloy for a 450 b.h.p. 


diesel engine suitable for railcar 
applications. By courtesy 
of Messrs. Davey, Paxman & Co. Lid. 


You get more than a casting from S 
<8IRMAL 

A plan is the link between past experience and future efficiency. 

Birmal can be called upon at the planning stage, and will pro- 


vide the lessons and benefits of fifty-three years of casting 
experience. 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation. 

Birmal supply aluminium and magnesium castings by the sand, 
gravity die and pressure die processes. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





